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Get Into One Of These 
BIG PAY FIELDS 


All practical work on real 
Electrical machinery 





Amazingly Easy 
Way to Get Into 


ELECTRICITY 


Don’t spend your life waiting for $5.00 raises 
in a dull, hopeless job! Let me show you how to 
make up to $60, $70 and $100 a week, in Electricity 
—NOT BY CORRESPONDENCE, but by an 
amazing way to teach that prepares you for real 








work in just 90 days’ time! 


No Books! No Printed Lessons! In the Electrical School you 
are trained on huge motors, generators, switchboards, power 
plants, auto and airplane engines, etc. And in the Radio 
School you learn by actual work on Radio Sets, huge Broad- 
casting equipment, the very latest Television Transmitting 


Don’t worry about a job! You get Free Life-time Employ- 
ment Service. And don’t let lack of money stop you. If 
you need part-time work to help pay expenses, I'll gladly 
help you get it. You can find out everything — ABSO- 


LUTELY FREE. There are two coupons below. One will 


MAIL ONLY THIS COUPON 





FOR FREE ELECTRICAL BOOK 


H. C. LEWIS, President 


4 
i COYNE ELECTRICAL SCHOOL, Dept. B1-72C I 
500 S. Paulina Street, Chicago, Illinois | 

| 





Gentlemen: Please send me your big Free Electrical Book, with 
| 151 illustrations. This does not obligate me in any way. 
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TALKING PICTURE BOOK. 






Student working on Television 
transmitter in 
Coyne Radio Shops 


” 


lea" RADIO 


TELEVISION 


TALKING PICTURES 


Hundredsof jobsopen! 5,000 Service Menneedeé 
Big call for Wireless Operators. Many jobs i: 
Broadcasting Stations. Talking Picture an 
Sound Experts indemand. And now Television 
is here! You learn all branches in 10 weeks 0! 
practical work at Coyne! 


No Books, Lessons or Correspondence 
ALL PRACTICAL WORK IN TRE GREAT COYNE SHOPS 


and Receiving apparatus, Talking Picture Machines, et¢ 
Noadvanced education or previous experience require 
Coyne has been training men for the ELECTRICAL an 
RADIO industries for over 30 years. Let Coyne help YO! 
into a Big Pay Job! Getall the facts—NOW ! 


Free Life-Time Employment Service 
SPARE-TIME WORK TO HELP PAY EXPENSES 


bring you my BIG FREE ELECTRICAL BOOK. The other 
will bring you my BIG FREE RADIO, TELEVISION AN! 
Select the field you prefe 


and mail the coupon below. MAIL ONLY ONE COUPO) 
—BUT BE SURE TO MAIL IT AT ONCE! 


MAIL ONLY THIS COUPO 


FOR FREE RADIO BOOK 


H. C. LEWIS, President 

RADIO DIVISION, COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. B1-3H Chicago, Il. 

Gentlemen: Send me your Big Free Radio, Television and Taikins 
Picture Book. This does not obligate me in any way. 
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Does Your English Help 
or Hurt You? 


vt rful new way to improve your English. No 
138 , jearn. No hard study. Grammar, spelling, 





LS! ition, and expression, taught in15 minutes 
+ . it home. Self-correcting feature makes it | 


ting as @ game. Write today for free book 
j you Can Master Good Engitsh tn 16 Mtnutesa Day.” Address 
oI _« SHERWIN CODY SCHOOL OF ENGLISH 


oo 57 Searle Building ochester, N. ¥. 
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140 time. ite for ot Memberette Finn witsh need act ost you 6 cont ond 
FRE RADIO HANDBOO 
129 Dect. PMT. — S515 Ravenoweod Aven Chicago Wh th L d L d 
/ C a ere the Leaders Learne 
154 6 Mathematics Made Easy by 
5 
152 — sore ROPP’S CALCULATOR B 
146 COTTER CIAL AND SHORT-CUT ARITHMETIC MEFORE you contract with any 
a CA Shows the Answer as Quickly air school for instruction, satisfy yourself as to 
as a Watch shows the Time to all its standing and responsibility. 
128 Problems likely to occur ia the 
140 Office, Store, Shop, Bank, Farm, At the Von Hoffmann Air College you geta | 
152 or Factory. real thorough course in the Principles of 
127 expert 2.000.000 — Flight, the Theory of Flight, Principles of Con- 
149 guincinte tn Aetthenetia, Saashonten struction, Materials of Construction, Engine 
+ and _ , Instruments, Flying Instruments, Maintenance 
36 Desk Size, Flesibie Keratot Bind. and Repair of Motors, Aero Dynamics, Aerology, 
147 ee ing Aerostats—all about aviation. 
154 : Pocket Size, Art Leather Bind 
- ; I oe a ek iading: Most Von Hoffmann students come to us on 
180 j cies, Clot Bindi 850 the recommendation of successful Von Hol- 
j mann graduates—present air leaders in this five 
Room P7 200 E. Ontario St. CHICAGO = . 
: ES hundred million dollar industry. 
’ . : cities Von Hoffmann Air College is one of the 
165 ; oldest and most successful in the country, with 
RADIO BLUEPRINTS the highest possible Government rating as 
167 The blueprints below include the best of Popular Transport, Limited Commercial, Private Pilot, 
159 Mechanics tested circuits. When ordering, simply Ground and Flyin 
quote the numbers of blueprints desired and inclose | ying. 
169 proper amount addressed to Popular Mechanics Located on the famous Lambert-St. Louis Airport which 
162 Magazine, Radio Dept., 200 E. Ontario St., Chicago, | cost two million dollars and has the highest rating of 
Ill. Magazines containing full descriptions of the cir- A-1-A—used by all air mail lines operating from and 
169 cuits can be obtained. Send 25 cents for each magazine through St. Louis. 
162 desired, giving date of publication. We are not interested in turnin 
: 5 . g out graduates. O 
159 No. 139, Simple Television Receiver. . Dec. 1928..25c¢ system calls for your consuming every bit of iheaen, 
164 No. 140, —, y+ ee Fg B-Sup- 1929. .25 Rigorous examination standards are maintained. Thorough- 
161 ee can Pp Jw a wom _ 2 - Jan. ++25¢ | ness, plus unequalled aviation training facilities is the reason 
0. 142, Two-Tube Screen-Gri ort- | why Von Hoffmann graduates are air leaders today and will 
175 Wave Adapter..... eeeees Mar. 1929. .25e | be tomorrow 
165 No. 143, Four-Tube Screen-Grid Re- | ‘ 
166 COVE cc ccccccccccccccecs May 1929..25c Von Hoffmann Air College trainin 
169 No. 144, Three-Tube Self-Contained open only to students 17 years or older. | 
174 A.C. Reesivelicoccccccece Oct. 1929. .25c If you are under 17, send for informa- 
175 No. 145, One-tube S-G Set for Beginners Nov. 1929. .25c tion on our Home Study Preparatory 
162 No. 146, Adjustable B- Eliminator. -Nov. 1929. .25¢ Course | 
No. 148, Adding Audio Stages to 3. “G. | 
_ Sep pebets -Dec. 1929. .25¢ MEMBER - oumee 
io No. 150, Short-Wave Receiver With- on Write for “What 
i out Plug-In Coils........ pt. 1930..25c | p= , 
161 No. 151, Beginners Low Power S- W At iation Offers 
160 Transmitter.............- June 1930. . 25c | You.”’ 
168 No. 152, Portable Radio Amplifier for | 
166 EER PETS July 1930. .25c 
166 No. 153, Low Cost Code and Phone 
170 TOURS 5 00 0c a40500<04 t. 1930. .25c V 4 F F M 
174 No. 154, A. C. Screen-Grid DX Tuner 
7S De tl hl... eisabevha sedans benesoned Oct. 1930. .25c¢ 
168 No. 155, Four-Tube D-X Receiver. ... Nov. 1930. .25c 
170 No. 156, Switchless Test Panel....... Nov. 1930. .25c | R ( 
No. 157, —— a Light-Sensitive Re- 
170 Wo. 358, Se se en eees ee: so 1930. .25c¢ 
163 o. 158, igh- Power Supply for Ama- m ; ici i 
7 ie, ina. eur Transmitters......... Jan. 1931. .25c Lambert-St. Louis Municipal Airport, 
168 No. 159, a *. S-W Transmitter ; H a - - - - i i 
oo - ee Feb. and March 1931..25¢ || | Saint Louis Missouri 
161 No. 160, Building A.C. Midget Receiver 
973) we cee ee Sette O ese ccesess Mar. and Apr. 1931. .25c | = 
169 No. 161, Building Auto Receiver for TOF FE . 
187 2-volt Tubes. ....Apr. and May 1931. .25c ap 
7 Material Lists for any ‘of the above instruments 


will be mailed free upon application. 
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As Bombs Burst 


To aviators about a mile high. Be- 
neath the wings of their light bombing 
ne dangled two live bombs, the ex- 

keys already pulled, but the 

mbs fouled on the release mechanism 
ting for a little jostle or jar to rend 

e sky with a terrific explosion. This 

is the situation that confronted two 

near Langley field, Va., 


ding 


rmy aviators 
spring. 
[he two aviators were engaged in prac- 
ce with live bombs. They were a part 
' a formation which was dropping pat- 
terns of bombs upon a ground target. 
ight twenty-five-pound bombs were car- 
ed beneath the wings of the fast light 


bombing planes. The bombs were being 
dropped one at a time. On the fourth 
trip over the target, the bomber in the 
back seat, who was a major of coast 
tillery taking a course in aerial tactic 
noticed that no bomb fell after the re- 


al 


leasing handle was pulled. 

This was no cause for 
often bombers fail to give the 
handle the right kind of a jerk and the 
remedy is to fly over the target again and 
pull the handle. Also in order to catch 
up with the number of bombs per trip, 
two yanks are usually given on the bomb 
bombs. 


alarm because 


relea se 


handle for the release of two 


This is what the major had done. 
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1. UNRELEASED BOMB 


2. BOMBS RELEASED BUT 
CAUGHT BY RACK WIRE 


Again no bombs dropped and the pilot, 
an army captain, became concerned. The 
observer and pilot began to investigate. 
$y looking under the edge of the lower 
left wing they saw a sight which made 
them turn pale. There the two 
bombs with their safety wires pulled out, 
fouled on the release mechanism. 


were 


They 
were dangling and jostling against each 
other playfully with each rocking move- 
ment of the plane. 

Both of these officers knew all about 
the “insides” of the bombs. They knew 
that the little caps of mercury fulminate 
had to be carried wrapped in heavy but 
soft cotton bundles when they were trans- 
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ported, so sensitive are they, and that th 
slightest scratch will cause them to ex 
plode and take off a hand, leg or hea 
They knew that at any moment those tw 
bombs might bounce together and jar th: | 
capsules of fulminate in the tails of th: 
bombs, which were loaded with the vio 
lent explosive T.N.T. 

The aviators would hav: 
taken to their parachutes a 
the very moment they sa 
their predicament if they ha 
been over water or unsettle 








country. 
tled territory, and the bombs might hav: 
wiped out a small village when the plan 
fell. The pilot decided he had to get the 
plane over water or a place where no 


Sut they were over thickly set 


body lived before turning it loose. H: 
motioned for the passenger, the major o! 
artillery, to “bail out.” The major climbed 
unsteadily to the edge of the rear cockpi' 
and after a glance at the swinging bomb 

dived into mid-air. 

Then the pilot gently turned the nos 
of the “death plane” toward the Jame 
river. Here was a broad expanse of wa 
er fairly free of shipping and this wou! 
be the best place to unload the plane an 
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nbs. With the nose of the plane point- 
to a wide empty space in the river, he 
it the gun” and climbed gingerly to the 
ng of the machine. He jumped and 
ve himself a “long count” before pull- 
the parachute rip cord. 
But no sooner had the captain pulled 
rip cord and started his slow descent 
in the sky was rent with a terrible ex- 
ion. The pilot was rocked by the 
ivy atmospheric waves, but landed safe- 
in a plowed field. 
[his is the first case in aviation so far 
available records show, in which an 
cident of exactly this sort has occurred. 
lanes have been reported blowing up in 
l-air from their load of bombs and 
lanes have been destroyed after landing 
th bombs. But bombs bursting after 


the passengers left the plane in mid-air is 


mething new in military aviation. 


PHOTOSTAT CAMERA IN FOLDER 
MAKES COPIES OF RECORDS 


Doing the work of an expensive photo- 
it camera, a light-sensitive plate con- 
tained in a small folder produces a photo- 
raphic copy of any record or document 
ply by exposure to light for a few 
econds. This substitute for the costly 
hotostat outfit may be obtained in the 
older, in which form it is convenient for 
rrying, or in a rigid frame. In making 
picture, it is only necessary to place a 
for the exposure beneath the paper 
be copied, press the light-sensitive 
late on the two sheets and expose to any 
it source. The finishing is done in the 
ual manner. 





| 
| 
| 
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Light-Sensitive Plate in Folder Which Makes Photo- 
static Copy of Written or Printed Record 





STONE LETTER SIX THOUSAND 
YEARS OLD IS FOUND 

















Document Written in Stone Some 6,000 Years Ago; 
It Is One of the Oldest Records in Existence 


Some 6,000 years ago King Entemena 
of Lagash took his chisel in hand and 
wrote a letter on stone telling a hitherto 
unknown story of a David and Jonathan 
friendship which existed between two of 
the world’s oldest kings. This stone let- 
ter was brought to this country and 
now is in the hands of a Chicago collec- 
tor. It resembles a big spike and the fig- 
ures are in Sumerian, an ancient Baby- 
lonian language. 


LAST OF CHEMICAL ELEMENTS 
FOUND BY ANALYSIS 


By a method of chemical analysis so 
delicate that it can recognize one part in 
100,000,000,000 of water, scientists of Ala- 
bama Polytechnic Institute believe thev 
have detected the one remaining unknown 
chemical element, number eighty-five. 
Ninety-two elements now form the com- 
pleted list, and the new element, the 
eighty-fifth when they are arranged in the 
order of weights of their atoms, is a fam- 
ily relative of iodine and has been found 
in seawater, potassium bromide and in a 
number of well-known minerals. It ha 
not vet been separated but the discover- 
ers are attempting to make a purer con 
centration of the element from monazite 
sand and thus isolate it. 
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dition but were in the 
same direction. It wa 
found the pianist 
| does not strike all the 
| notes of a chord at the 
same instant, the inter 
val ranging up to about 
one-third of a second be- 
tween the striking of the 
first and last note. 


also 





ANOTHER DROUTH 
THIS YEAR? 


Will there be another 
drouth this year? This 
question has been raised 
: by a study of weather 
sequences in Baltimore 
during the past 113 years 
2 by John R. Weeks, 


teorologist. 


me- 
As a gener 
al rule, he found that a 








Bridge over Royal Gorge of Arkansas River; It Is the Highest Suspension 
Bridge, Towering 1,053 Feet above the Chasm Floor 


WORLD’S HIGHEST BRIDGE OPEN 
TO TRAFFIC IN WEST 


Spanning the Royal Gorge of the Ar- 
kansas river, the world’s highest suspen- 
sion bridge recently was completed and 
opened to traffic. It is 1,053 feet above 
the floor of the chasm and serves as an 
approach to several recent additions of 
the new national park of Colorado. 


NO PIANIST KEEPS EXACT TIME 
CAMERA STUDY SHOWS 


Although he may be a skilled musician, 
no pianist plays in strict time, even when 
he tries to do so. This is one of the facts 
disclosed by a piano camera which gives 
a record of the exact time at which each 
note is struck, the time it is released, its 
intensity, and also the movements of the 
damper pedal. It found that each 
skilled pianist tested by the instrument 
gave a characteristic interpretation of any 
particular composition, and that, 
repeated, the second rendition 
ways strikingly like the first. The varia- 
tions in time were shown when the ar- 
tists tried to play in time with a metro- 
nome’s even beats. 


was 


when 
was al- 


The deviations from 
time were smaller than in the artistic ren- 


summer with rainfall of 
less than seven inches in 
Baltimore, compared 
with the average of about 12.77 inches, is 
followed the next summer with rainfall 
less than normal ten times out of eleven 
Three times out of four the rainfall the 
next year is three inches or more below 
the summer normal, and six times out of 
eleven, it is five inches or more 
normal. The driest summer on record, 
which occurred in 1869, was followed by 
a very hot summer with rainfall less that 
half the normal. 


below 


OIL PAD ON BATTERY TERMINAL 
ELIMINATES CORROSION 


To avoid corrosion of automobile-bat 
tery terminals, felt pads impregnated with 
oil are pro- 
vided for the con- 
nections. The pad 
are attached by 
brass snaps and 


now 





oil is added every 
three month 

light motor oi! 
being. used in cold 
weather and heavy 














oil in the summer. 
The oil-soaked pads keep the terminals 
clean as the oil prevents the 
action. 


corrosive 
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USHMEN KEEP WATER | 




















e 
IN OSTRICH EGGS FOR 
DRY SEASON 
Bushmen who live in the dry 
intry of South Africa obtain 
- water supply in the dry sea- 
“ from ostrich eggs buried deep 
- the sand. The eggs are gath- 
. ed and the inside of each care- 
removed through a hole 
thout breaking the shells. 
i ese hollow shells are filled with 
er during the rainy season, 
r eggs are sealed with a chunk 
is clay and then are buried. 
d vhen the dry season arrives, the 
r tives simply dig up the eggs 
e j | break them open 
ALUMINUM KITE WILL 
r STAND HARD KNOCKS Hie 
r Withstanding many more hard “Rneeee : 
cks than the ordinary paper —— nomena =e 
d te, one that is made of alumi- Portable me fy oe penne pete fe They Warn 
’ um almost as light in weight 
i] nd as thin as paper is now being offered. JAPAN PREPARES TO REPEL 
2. t can land in a tree with little injury ATTACKS FROM AIR 
a nce a dent or two can be straightened 
“ quickly. The aluminum kite requires Japan is engaged in modernizing it 
f it a fair breeze and only a trifle more army and among the latest military equip 
n locity to put it up than the ordinary ment provided are portabie airplane de 
1. per variety. tectors mounted on light trucks. These 
me detectors, capable of locating enemy air- 
‘ craft, and warning of their approach, are 
in the form of huge horns that taper to 
a point at one end, and look like the loud 
speakers emploved for outdoor gathet 
L ings in this country. 
t- AIR AND PAPER INSULATION 
h SUGGESTED FOR ICE BOXES 
)- 
- Sheets of paper with a one-tenth-incl 
1s air space between them may make a more 
y satisfactory insulation for the walls of 
d ice boxes than solid boards. This is indi 
-y cated in a report to the American society 
: of refrigerating engineers. The ideal in 
7 sulating material would be nothing but 
d air if it transmitted heat by conduction 
. alone, but radiation and convection enter 
.. into the problem, and the net insulating 
Is effect is poor. It has been found that 
e Khe Side nt Shin bites Ge Wee Gn, 4POP reduces convection and radiation 


Stand More Knocks Than Ordinary Paper Kind without increasing conduction very much. 
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Irish Wolfhound That Rears Itself ~ a Height of Over 
Seven Feet and Weighs 175 Pounds 
HOUND OVER SEVEN FEET TALL 
IS PLAYMATE OF MAN 


One California man has as a playmate 
a dog that stands seven feet nine inches 
tall when reared on his hind legs. He is 
“Beau Wolf,” an Irish wolfhound weigh- 
ing 175 pounds, and his master’s young 
daughter rides him bareback like a pony. 


INDIAN PLANTS POINT THE WAY 
TO NEW FOOD SOURCES 


Experiments are being conducted by 
the department of agriculture with roots, 
herbs and bulbs which the Indians once 
used for food, but which have never been 
cultivated by the white man. The tests 
are in line with a plan to investigate the 
latent resources of uncultivated plants 
indigenous to the United States, and sci- 
entists are already convinced that many 
of these Indian plants contain valuable 
constituents which have been overlooked 
by the present-day civilization. 
the interesting plants 


Among 
which have been 
studied and bear possibilities for future 
cultivation are the prairie potato, which 
has a thick skin and is less susceptible to 





insect injury than the common variety: 

wild licorice, which contains the active 

principle of licorice used in candies, and 

camas, used by the Indians for making 

sweet sirup. 

AERIAL LIFEBOAT TO ANSWER 
SOS BY LAND OR SEA 


To speed aid to aircraft and ships in dis 
tress at sea, or to locate troubled vessels 
the Santa Monica, Calif., coast guard ha 
added a 600-horsepower amphibian plane 
to its equipment. The big craft has demon 
strated its ability to take off from and 
land in rough water. Coupled with it 
speed of 140 miles an hour, its seaworthi 
ness is expected to make it a valuable ad 
dition. 


MUFFLERS FOR PLANE ENGINES 
TO REDUCE NOISE 


Experiments are being made by gov 
ernment engineers that may effect a con 
siderable reduction in the noise made by 
airplane engines through the use of spe 
cial mufflers, somewhat like those with 
which automobiles are equipped. <A 180 
horsepower V-type eight-cylinder engine 
has been installed on a test stand and va 
rious types of mufflers 
with it. Precision 


are being tried 
instruments record 
both the intensity of noise and the loss of 
power, if any, with each kind of muffle: 
tested. It is hoped that a muffler may be 
found which will eliminate much of the 
engine noise without greatly diminishing 
power output. 














Trying Out a Muffler on Airplane Engine in Effort t 
edyce Noise without Decreasing Power 
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Floodlighted Funnels of the “Empress of Britain’? Which Serve as Mobile Beacons for Airplanes and Ships; 
They Are Visible to Ships for Thirty Miles and to Planes Fifty Miles 


FUNNELS OF SHIP ILLUMINATED 
AS BEACON FOR PLANES 


lowering funnels of ocean liners now 
ire being floodlighted at night to serve 
beacons for seagoing aircraft and also 
other ships. The stacks of the “Em- 
re of Britain” have been illuminated, 
nd these mobile beacons can be seen for 
irtv miles, being visible more than an 
ur before the vessel itself comes into 
The reflection against a low ceiling 
night can be seen even farther, and 
ers 1,000 feet up can use the funnels 
guide fifty miles away. 


BIRDS EXCEL MAN’S AIRPLANES 
AS EFFICIENT FLYERS 


Birds are still more efficient flyers than 
airplane designed by man. They have 
ter streamlining and. get more mileage 
of a unit of energy than any airplane 
in existence or likely to be built. 
rds have so reduced the w eight of other 
“ly parts that they can devote from one- 
xth to one-half their total weight to the 
ing muscles. In the pigeon, these mus- 
es weigh as much as all other parts of 
he bird combined. The streamlining of 


] 


he body smooths out hollows and irreg 
arities with almost weightless feathers 
any flying birds tuck up their feet like 
planes with retractable landing gear, and 


1 
+} 


11 


\1T 
| 
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embers to decrease wind resistance. 


ose too long-legged to do so, trail these 


Birds assimilate more of what thev eat 


than mammals, their blood carries a high 
er number of red corpuscles, and their 
breathing apparatus operates as the wings 
are moved, so they are far less likely to 
tire than any mammal. 


HESITATING HAND GOLF PLAYED 
WITH LOADED BALLS 


Hesitating hand golf, a variation of 
golf and marbles that is winning favor, 
seems a contradiction to the adage that 
he who hesitates is lost. Hesitating is 
part of the sport, and the balls that are 
+1 


used are loaded with shot to make them 
pause. The game itself is simple. All that 
is necessary is a hollow rubber ball load 
ed with shot, and nine approaches mad 
of cardboard with a receptacle for the 
ball near the top. The object is to roll the 
loaded ball into the bull’s-eve, but tl 
feat is made difficult bv the inclined plane 


up wl 1 


1ich the ball must be propelle: 






Hand Golf Played 
with Balls Loaded 
with Shot 
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paid Stars < 


How Artificial Voices 
Are Given Film & 


Funnies 





Photographing a Panoramic Background for a Talking Cartoon; the Globe with Its Painted Figures Is 
Rotating While the Camera Takes Pictures of the Movement 


N ARMY of unpaid actors dance, sing 

and cavort in theaters throughout 
the civilized world every night, perform- 
ing superhuman feats that bring forth 
tears and laughter. 

Their seven-minute performance costs 
about $20,000 and weeks of labor on the 
part of 100 people. 

These robot actors have given birth to 
an industry capitalized at $4,000,000, and 
they boast 100,000,000 followers all over 
the globe. 


4 


They are fleshless actors but 
nobody denies them life. In a_ breath- 
taking shift of scenes, the hero swings a 
lariat and lassos a running locomotive; 
in an auto race he makes Colonel Camp- 
bell’s roaring “Bluebird” look like a snail; 
sailing an airship through the sky, he 
wipes his brow with the Moon as a hand- 
kerchief, and commandeers Mars to pro- 
tect him from the sun’s rays; with one 
stroke, he slays the great dragon, and in 
the next stroke conquers the vicious oc- 
topus. 

Animated cartooning is a hand-made 
industry; every detail of the action must 
be drawn out laboriously by artists. From 


8 


sixteen to twenty-four drawings are nec- 
essary to complete one action such as the 
winking of an eye or the throwing of a 
rope, and from 8,000 to 10,000 drawings 
are necessary for a seven-minute reel. 

But invention has recently come to the 
aid of art and will soon make the animat- 
ed-cartoon movies more wonderful to be- 
hold, more breath-taking and more awe- 
inspiring. A long painstaking search to 
find a method of creating synthetic sounds 
on film has recently been rewarded by a 
patent to the Fleischer studios, which 
supplies Paramount with one “talkartoon” 
each week. 

The method is really a system of “fin- 
gerprinting’ sounds, whetrer they be 
made by voice or by mechanical device. 
sy first making sound tracks of all the 
letters in the alphabet, then combining 
these sounds into words, it has been pos- 
sible to create characteristic patterns for 
letters, words, musical notes, and other 
specialized sounds. Synthetic 
and synthetic music can now be inserted 
at precise places in a film, so as to carry 
out the story. 





dialogue ° 



















e artist with his pen and brush 
magnifying glass enters into the 
me. By magnifying the sound 

of a given voice, the artist is 
bled to reproduce all or any part 
by copying the horizontal lines 
shadings. The drawing can be 
iced optically and printed photo- 
phically on a film sound track. So, 
lispensing with paid entertainers, 
tly orchestras, studios and elabo- 
machinery, the talkartoon pro- 
ers can economize on overhead. 
1 example, an artist will be able 
examine a photographic sound 
ck made by any individual, and 
ite therefrom either dialogue or 
il music. In a new series of ex- 
ents now under way, the re- 
rch staff hopes to develop a meth- 
of making to order any instru- 
ntal or vocal music, in solo or or- 
‘tral form. When filmed and 
und-tracked, the series of drawings 
uld be ready for the projector. 

When the moving picture was in 

pre-sound days, the whole animat- 
l-cartoon industry might have been 
hased for a mere. $250,000. Spec- 
were inclined to regard such 
rtainment as a form of moving- 
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The Various Operations Necessary to Produce One Single View in a Talking Cartoon and the Sound 


Effects; on the Screen the Picture Is Viewed But an Instant 








POPULAR 






















Nay 
iQ 


MECHANICS 





producing cost is re- 
duced proportionate 
Hence we find film fu 
nies progressing swif 
and manifold 
opportunities for mai 
imagination. The or 
nary photographic car 
era can reveal only t 
external activities 
man. The animated mo 
ies attempt to film wh 


offering 


goes on inside the bra 
In the short career a1 
in the success of tl 
new industry, its bac! 








Above, Typical Talking-Cartoon Scene; Right, an 
Animator Timing the Action to the Music 


picture But with the 
sound, the hand-made movies achieved a 
huge popularity. They appeal alike to the 
Chinese coolie and Alaskan Indian. But 
sound multiplied production costs to the 
extent where producers were driven to 
from inventors. To make the 
sound record on a film in the usual way 
great labor, time and 
The orchestra must rehearse painstaking- 


trickery. aid of 


beg aid 


involves expense. 
ly; special sound experts are employed. 


sound records have 


and 


Besides, frequently 
a voice or dialogue 
may accidentally be omitted. 

Another 


flaws, sometimes 
designed to make 
animated cartoons more natural is a ma- 
which kinds of 
Thus it is possible 


invention 


chine combines two ac- 


tion on a single print. 
to film a background of a busy street, us- 


ing the ordinary camera. If it is desired 


to show a robot actor making his way 
through traffic, the machine combines 
the two films, one showing the moving 


vehicles and the other the cartoon actor. 
The end product is a single film which 


portrays a mythical character crossing a 


real street. The separate actions are so 
well controlled and co-ordinated that 
movie fans are mystified. 

This invention opens a whole new 


realm for animated moving pictures. The 
artist is saved all the labor incident to 
drawing in a moving background, and the 








ers have suddenly discovered what pa 
sionate interest men take in picturiz 
tions of the brain. What thought do 

have on entering a graveyard? An an 


cartoonist thinks that a dance 
skeletons would depict the scene in som 
people’s heads, and that is what he draw 

Earthbound men have often thought 
of flying through the air on feathered 
The animated cartoonist bring 
this thought to life and actually show 
how a man imagines he would fly if | 
had the wings of a bird. The troupe o 
robot actors leap out of a magic lanter 
after scratches have 
made paper. 
drawings are made in pencil. Then th: 
actors move to the inking departmer 
where artists design their clothes: 
drawing is traced with ink on celluloid 
They are colored in various 
gray, white and black. 

In their costumes the actors march t 


mated 


wings. 


millions of bee: 


on sheets of The origin: 


evel 


shades « 


fe] 
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Synchronization Orchestra Recording Music and Dialogue for a Talking Cartoon; the Conductor Watches 
the Screen and Times His Baton to the Action on It 


filming room to be “shot.” The cam- 
is suspended over a table. The robot 
tors, face up, are placed beneath the 
and photographed in their various 
ses and moods. Frame by frame, the 
tographer records their pictures. This 
thod of grinding out film is much 
wer than the ordinary one used on 
oving-picture lots. Four cameramen 
out only 1,000 feet of animated mov- 
each week. That means each operator 
hlm only five feet per hour. The fin- 
hed reel is 1,000 feet long, but one-third 
this footage is cut out in editing. 
lence, the seven-minute reel shown in 
e theater measures between 600 and 
1) feet, costing from $20 to $30 per foot. 
he United States is the home of the 
mated cartoon and at present prac- 
illy monopolizes production. Windsor 
Kay, the cartoonist, is said to have 
ade the first successful effort at caus- 
ng hand-made pictures to move across a 
reen, but he never patented the idea, so 
it now the basic principle is used free- 
by half a dozen studios whose yearly 


productions average about 150 reels 


In the synchronization department, the 


orchestra conductor and his musicians 
follow the cue sheet and interpret in 
tunes and dialogue what the cartoonist 
has imagined. Using hundreds of queer 
contraptions, the “effects men” can simu- 
late the laugh of the Moon, the gurgle of 
a brook, the fall of rain, the noise of a 
comet, the roar of a locomotive, the dance 


of a snail and the sneeze of a walrus. 

Among the studio’s domestic hardware 
one finds sandpaper, tinfoil, washboards, 
toy trains, bricks, bats, building blocks, 
egg beaters and electric fans. The or 
chestra leader faces a screen across which 
the robot actors jump, walk and dance. 
His musicians face him and follow his 
directions at the precise moment. 

The popularity of film funnies is ex- 
plained by one producer who paraphrases 
the old Chinese proverb: “A good car- 
toon is worth a thousand words.” Ata 
time when cartoons were “stills” and con 
sisted of only one drawing, the old prov- 
erb held good. 3ut now that cartoons 
are animated and it takes 8,000 of them 
to complete one film, the producer argues 
that one reel is worth 8,000,000 words 


A leading animated-cartoon produce1 











tes tnt da Py 


COUNTER FOR 
UPPER CAMERA, 


OPERATOR CLAMPING 

CELLU 0 oven x 

yi UNO GLAS 
ORAW ING a eres 
CELLU L OF 

OLE CTION OF 
Sibea Me $ maou fs rom oo 
On CROUND 


Ow 
CLAS 


MOTOR CONTROLLING 
PROJECTOR 








Making One of the Pictures That Compose a Cartoon Comedy 
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says that the robot is 
tending to become more 
and more simple in hi 
make-up. The present 
trend, he thinks, is to- 
ward more imaginative 
action. The cartoonist 
aims to give us impres 
sions of the life around 
him, not illustrations of 
it. The imaginative pic- 
ture is impossible any 
other way. 

Movie cartoonists have 
made capital of the fact 
that animals have an in- 
tense human appeal. 
Bimbo and Mickey, two 
famous characters born 
in inkwells, are now bet- 
ter known than a good 
many actors in the flesh. 
A picture of Bimbo 
would be as readily rec- 
ognized in China as in 
the United States. 

The role of the artist 
becomes more and more 
important as the film 
funnies achieve greater 
popularity. In _ forth- 
coming productions 
more artists will be nec- 
essary, since no machin- 
ery so far invented can 
make a cartoon actor go 
through his antics. 


INSULATION FROM 
CORNCOBS 


Ordinary corncobs 
treated with acids and 
put through simple con 
verting processes, have 
been found to be effec 
tive in the making of 
electrical insulators. The 
corncob product resem 
bles bakelite, is plastic 
and is resistant to chem 
ical as well as electrical 
action. Iowa State Col 
lege holds the patent on 
this development, which 
may mean much to farm- 
ers in the corn belt. 
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Architect’s Drawing of the Building Which Will House the Basic and Medical Science Exhibits at the 
Chicago World’s Fair in 1933; It Will Stand on the Shore of Lake Michigan 


GREAT PROGRESS OF MEDICINE 
TO BE SHOWN AT FAIR 


\rchitects’ drawings recently were com- 
ted for the building which will house 
basic and medical sciences at the 
ntury of Progress Exposition in Chi- 
» in 1933. The large structure will 
$683,000 and will stand on the shore 
Lake Michigan, the water and a grace 
| corner tower combining to offer pos 
lities of effective night illumination. 


YEARLY FOOD BILL OF INSECTS 
WOULD BUILD NEW FLEET 


More than $900,000,000—enough to re- 
ce every battleship in the navy and 
e quite a lot left over for cruisers—is 
annual food bill of the major insect 

ts of the United States. This sum has 
fixed by the department of agricul- 

re from estimates*of damage done by 
rty-four of the more important of the 
ny-legged enemies of man’s crops, for- 
and manufactured products. This 

ers only a small number of species, al- 
ugh it includes the most harmful ones. 
lowever, there are about 6,000 species on 
ecord as of economic importance, and it 
estimated that if it were possible to ob- 
n figures on all the mischief done, the 
‘tal might be near $2,000,000,000. The 
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biggest bugbear is the cotton boll weevil 
whose dinner check comes to $164,500,000. 
Next comes the cotton boll worm whose 
damage is estimated at $104,000,000 to cot- 
ton, corn, tobacco and tomatoes. 


BOAT ANCHOR AND HOIST ARE 
QUICKLY INSTALLED 


For the rowboat or other small craft, a 
combination anchor and hoist is offered 
that is quickly installed and as quickly de- 
tached. It consists of a clamp to which 
a pulley for the anchor line is attached, 
and a drum for winding the line. The 
drum can be clamped to a seat and the 
pulley to the side of the boat in less than 
a minute. The hoist weighs only fou 
pounds and the anchor twelve. A catch 
holds the anchor at any depth desired and 
thirty-five feet of cable are provided 














Combination Anchor and Hoist for Small Boat That 
Is Quickly Installed or Detached 
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compression motor tha 
anti-knock fuel and 
well advanced spark. Bt 
when, by preference « 
necessity, ordinary gas: 


line is used, retardin 
the spark will get r 
sults at least equal 1 


the best obtainable wit 
low-compression motor 
Retarding the spark re 
duces the force of det: 
nation or knock. In the 
course of their exper 
ments, University « 
Michigan students hav 
that a 
amount of engine knoc! 
does not always mea: 
How 
ever, when knocking be 
comes 


discovered smal 


decreased power. 


severe, 
drops off rapidly. 


pow € 


RADIO-OPERATED 
WASHER TREATS 
TONS DAILY 








Use of Parachute Flare in Launching Boat; It Gives Better Visibility for 


a Longer Period than a Rocket 


PARACHUTE FOR MARINE FLARE 
INCREASES VISIBILITY 


for marine distress 
light to 
The flare 
is in cartridge form and is fired 


Increased visibility 
1 


offered in an aerial 


which a parachute is attached. 


signals is 


machine. 


London now boasts 


radio-controlled washin 


One laundry is equipped with 


huge washer that is started and stopped b 


means of wireless amplifiers. The washer 
; 7 

1S capable ot 
clothes 


a day. 


handling 1,000 pounds o 


an hour, or some four or five tor 





by a signal pistol. At about 200 
feet it hangs suspended over the 
boat by its parachute. The signal, 
of 30,000 


seen for a distance of twentv-five 


catidlepower, can be 


miles, and longer than rockets. 
USING A LOW-TEST GAS 
IN H. C. MOTORS 


Motorists who habitually use 


special anti-knock gasolines to 


run en- 
gines can get along with ordi- 
nary grades of fuel, providing 
they retard the spark. Accord- 
ing to research the 
University of Michigan, no vari- 


their high-compression 


findings at 





= 








ation in gas or spark control can 


obtain better results in a high- 


Washing Machine That Is Started and Stopped by Wireless Am- 
plifiers and Handles 1,000 Pounds of Clothes an Hour 








———— a 















POPULAR MECHANICS 1 


vu 





so SE gg IIE cccaat cae 






iCEBERG 
BREAKS OFF 
HERE 














How a Glacier Is Cracked by a Blast from a Steamship’s Whistle; Seamen Claim Whistles Tuned to a Cer- 
tain Pitch Set Up Sound Vibrations Which Loosen Blocks of Ice 


ICEBERGS BROKEN BY WHISTLE 
FROM PASSING SHIP 


teamships on the Pacific coast are in- 
ing in the sport of smashing icebergs 
th blasts from the boats’ whistles. Of- 
ls of some of the vessels claim that 
entifically pitched blasts from the whis- 
et up vibrations in the face of the 
ous Taku glacier, loosening huge 
‘ks of ice which crash into the sea. 
e of the steamship companies believe 
have found the exact whistle tone 
ich causes the icebergs to break. 
DOOM OF NOBLE CAVALRY SEEN 
IN FUTURE WARFARE 


hundering, thrilling cavalry charges 

have no place--in future warfare. 

tanks and armored cars, roaring 

shell-torn ground, will do the job 
it once belonged to the spectacular 
rsed troops, according to Gen. Douglas 
icArthur, chief of staff of the U. S. 
my, who believes that the next war will 
] 
ft tanks and cars, equipped with heavy 
guns than cavalry could carry, speed 
to the thick of battle. Only the air 


iorses relegated to a minor part, while 


forces will go ahead of the “horseless cav- 
alry.” Light armored cars have been de- 
veloped which can travel at sixty miles 
an hour and carry armament far in ex- 
cess of the best ordinary cavalry equip- 
ment. Horses, once considered as “weap- 
ons” in themselves, will have only hum- 
ble tasks to do behind the battle fronts. 


TINY WRENCH FOR FINE WORK 
IS ALSO A SCREWDRIVER 


So small that it can easily be concealed 
in the hand, a tiny adjustable monkey 
wrench is intended for making repairs to 
the radio and sewing machine, or for 
other fine work. The end of the handle 
tapers to form a screwdriver. 





— 














Tiny Monkey Wrench for Fine Work; the Tip of the 
Handle May Be Used as a Screwdriver 
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PUZZLE PLANT FOUND GROWING 
IN BURBANK’S GARDEN 














[ — 


Spear-Shaped Plant in Garden of the Late Luther 
Burbank Which Is a Puzzle to Botanists 





Carrying on the work of the late Luther 
Burbank, plant wizard, is proving no easy 
task for botanists, because each year his 
California garden sprouts a lot of new 
plants concerning which he left no notes 
and whose characteristics are difficult to 
determine. One of the puzzles is a pink- 
flowered, spear-shaped odorless plant that 
grew from a tiny shoot to a height great- 
er than a person’s in the space of a few 
months. As yet, botanists have been un- 
able to classify the phenomenon. 


BITTER TASTE STILLS HUNGER 
AND SWEET INCREASES IT 


Hunger pangs can be staved off merely 
by taking something bitter in the mouth, 
while a sweet taste is the most effective 
aid to digestion. These and other scien- 
tific effects of the mere flavor on diges- 
tion were reported recently after a series 
of investigations by Dr. Donald A. Laird, 
director of the psychological laboratory 
of Colgate University. Sweet, sour, salt 
and bitter, the four elementary savors, 
were produced in the mouths of students 
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without any of the taste substance enter- 
ing the stomach, and were found to affe 

stomach contraction, flow of saliva, ga 

tric digestion and even breathing. Not 
all affected the digestive processes to the 
same extent and in the same direction, 
but sweet and salt in general produced 
the most favorable results. All elemer 

tary tastes stop the hunger contractions 
of the empty stomach as soon as the sub 
stances are placed in the mouth, this in 
hibition lasting as long as the taste re- 
mains, but bitter and sour effects some 
times continue for fifteen minutes. Sweet 
and sour increase saliva flow, and salt and 
bitter give no noticeable variation from 


‘normal. Sweets during the meal or im 


mediately afterward boost gastric secre 
tion, salt raises it less and bitter seems to 
have no effect. Sweet deepens breathing 
while sour causes restrained breathing, 
and salt results in a distortion as thoug! 
the subject were gasping for air. 


SECTIONAL BOAT TAKEN APART 
OR ASSEMBLED QUICKLY 


(Assembled or taken apart and folded 
up in five minutes, a sectional boat is de 
signed for packing into a comparativel) 
small space in a car or other conveyance 
The ends of each section are open, so 
there are no obstructions in the craft 
after it is assembled. Each part rests i 
another one, and the dimensions of the 
knocked-down boat are only forty-two 
by twenty-eight by sixteen inches. Whe: 
assembled, any make of outboard motor 


can be attached to the craft with safety 


























Sectional Boat Which Can Be Assembled or Take 
Apart for Transporting in a Few Minutes 
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View during Construction of One of the Forty-Six Passenger 


Amphibians for Pan-Ameri 


ways; Below, Left, One of the Engines for the Ship, and, Right, the Tail 


HUGE AMPHIBIAN WILL CARRY 
FORTY-SIX PASSENGERS 


uge amphibians soon will be in the 
ce of the Pan-American Airways for 
West Indies and South Americat 


The first of these great ships re 


i\EAVIER AND STRONGER RAILS 
FOR TRAIN SERVICE 


heavier and stronger than ever 

re, are now being rolled for regular 
e on one eastern railroad. The new 

weighs 152 pounds per vard as 
ired with the former 130 pound 


result of two vears of intensive 


cently was assembled at Strattfo1 
and will carry forty-six passenger 
crew, being the largest craft o 


motors 


mum 
study 


Although onl 


ier, th 


and is 


peed 
pre Ti 
preact 
by rail 


e 


1A LOS 


! 
expected to attain 
- 1 AQ le ho 
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stronger than the andard ones 1 
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twenty 
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Form of Gold Separator Which, It Is Claimed, Will 
Do the Work of More Than 1,200 Men 


GOLD SEPARATOR TO DO WORK 
OF OVER THOUSAND MEN 


Two California inventors have built a 
gold separator which, they claim, will do 
the work of 1,250 men. 


the makers 


The simple device, 
will wash 100 cubic 
vards of gravel in a half-inch stream of 
water, whereas, under the old system, it 
would require more than 2,200 
water to do the job. It is also claimed 
the separator eliminates all the gold from 
any amount of gravel run through it. 


assert, 


tons of 


GUN SPRAYING HOT OIL CLEANS 
AUTO TRANSMISSIONS 





For quick clean- 
ing of automobile 
transmissions and 
differentials, a gun 
that sprays hot liq- 
uids and hot air is 


. a being offered. It 
Acmammmeers raexeeeeonett contains a heating 
element and works on virtually any air 
pressure. To operate, it is only necessary 
to insert the proper nozzle, fasten the air 
line to a compressor outlet, plug in the 
electric connection, place the suction hose 





rs 


— 
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in the kerosene, oil, water or other liqui 
and pull the trigger. This trigger auto 
matically opens both air valve and elec 
tric current, and neither will stay on whe 
the trigger is released. It can be used t 
shoot hot liquid or hot air only, or fo 
cold liquids and air. It 
that the hot kerosene or hot oil 
trates and mixes better with lubricatin 
compounds than steam or cold liquid 
The gun will blow a stream of hot liqui: 
and air at a temperature ranging fror 
150 to 250 degrees, depending on the ma 
terial used. The outfit also can be used t 
clean engine blocks, wire wheels, spring 
crankcases and gears. 


has been foun 


pene 


CANOE EQUIPPED WITH MOTOR 
OPERATED BY BATTERIES 


Electric power is now available to op 
erate the canoe, small rowboat or tende: 
A canoe is being offered which is pro 
pelled by an electric motor driven by tw 
six-volt batteries. It averages about seve 
miles an hour and will operate for abou 
eight hours on a full charge. It is re 
overnight by connecting a re 
ee . 
an ordinary lamp 
socket. Similar in- | 
stallations are 
available for oth- 
er types of boats. 
The motor is sub- 
merged, and the 
batteries 


charged 
charging 


rest un- 
der the seats be- 
the water 
line. These fea- 
tures, together 
with air pontoons, make the craft much 
safer than the ordinary canoe and less 
likely to capsize. 


low 








COST OF AIRPLANES DROPS AS 
SIZE INCREASES 


Cost of constructing airplanes decrease 
proportionately as the size of the crat' 
increases. This fact has led the nationa 
advisory committee for aeronautics t 
conclude that extra-light ships of ver 
small size probably will disappear frot 
the market eventually. Monoplanes hav 
been found cheaper to build than bt 


ee 





OR 


op 
det 


TO 





1uch 
less 


AS 


ase 
craft 
ona 
s t 
ver\ 
fron 
have 
1 hi 
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es, all-metal con- 
tion is much more 
ensive than mixed 
truction, and multi- 
ined craft are more 
tly than single-en- 

| types of the same 
city and speed. The 
also is always in- 
ed by safety re- 
rements. The main 
in construction are 

r, general expenses 
materials, but it has 

n found these three 
tors vary greatly in 
fferent factories, or 
en in the same factory 
der different condi- 
ns. From the cost 














it is concluded that 
rt ships should be 
t above a certain min- 
um size limit, as any further reduction 
inlikely to bring advantages. 
GATE MADE OF GARDEN TOOLS 
AT ENTRANCE TO FARM 


One English landowner has fashioned 
ite made entirely of farming and gar- 
ng implements to mark the entrance 

his farm. Included in the array of tools 
spades, scythes, rakes, trowels and 
ny other familiar implements, symmet- 


ily arranged to form an effective but’ 


ractive barrier. 








te Made of Farming and Gardening Implements, 
Arranged to Form a Symmetrical Design 


Man Taking Vision Test before an Apparatus Which Measures Nerve Reac- 
tion, Recording Alertness of Mind and Precision of Movement 


NERVE REACTION IS MEASURED 
IN SAFETY TESTS 


Employes of the elevated railway lines 
in Chicago are being subjected to tests by 
intricate machinery that virtually reads 
their minds as a means of increasing safe- 
tv and efficiency. Technically, the appa- 
ratus is called a nerve-reaction machine. 
It records alertness of mind, precision of 
motion and movement, extent of careful- 
ness and degree of muscular fatigue of 
the person taking the test. 


AIR IN TRAIN IS CONDITIONED 
FOR TRAVELERS’ COMFORT 


One eastern railroad has placed in serv- 
ice a train in which every passenger coach 
is equipped with an air-conditioning sys- 
tem. Smoking lounge car, observation 
car, parlor cars, individual seat coaches 
and diner, all are air-cooled and air-puri- 
fied. The apparatus not only regulates the 
temperature of the air entering the cars, 
but also controls its humidity and cleans 
it, then circulates the current of clean, 
cool air without creating drafts. Tem- 
perature is controlled by a thermostat, 
and the equipment functions when the 
train is standing still as well when it 
is running. Thus passengers can remain 
comfortable in the hottest weath« 





CROSS-RQULED TARGET 
UNDER OBSERVATION 


1000 WATT LAMP 


By DON GLASSMAN 


S KYSCRAPERS have marked th 
American horizon for more than fort 


years, but only recently have they con 





into their own as distinct expressions 
what engineers can accomplish with mo 
ern materials. 

At first skyscrapers resembled a pilin 
up of old-fashioned structures in medie\ 
designs, so that they differed from th: 
surroundings only in regard to heig! 
But the last five years witnessed a cor 
plete revolution. Skyscrapers now risi: 

































and those projected bear no comparis: 
with early buildings which passed by tha 
name. New invention 
oe materials and desigt 
RECTION OF now are combined 
form a new art. 

As regards lightin: 
skyscrapers have veere 
to extremes, and eng 
neers are building what 
decade ago was deemed 
impracticable or impo 
sible. Whereas the ordi 
Left, Transit Arrangement fo 


Testing Building Rigidity as 
Shown in Drawing 


COLUMNATOR USED TO MAKE 
OBSERVATIONS 
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Rigidity and Strength of Empire State Building Are Demonstrated in Spectacular Fashion Above; Forty 
Locomotives Pulling Simultaneously Could Sway It Only Fraction of an Inch 





















| About| 


nary skyscraper has 
about one-third of its ex- 





th terior walls devoted to 
rt vindow space, the most 
on recent designs show as 
( much as ninety per cent 
od levoted to windows—in 
other words, a building 
in vhose walls are  win- 
> ows; on the other hand, 
1e vindowless skyscrapers 
| lso have come into 
1 ogue. Each type of sky- 
in craper is planned for a 
sO pecific purpose. 
ha In planning and erect- 
on ng modern skyscrapers, 
eH) rchitects and engineers 
‘ ' ave amassed startling 
new facts and have ob- 
ns erved mysteries as well. 
ore One of the great myster- 
ne es concerns the effect of 
at ind on high buildings. 
med It must be plain to every- 
DO body that if wind can 
rdi lrive a ship and uproot , a 


a tree, it also exerts tre- - 4 a = 4} 
for mendous force against a ¥) | be oe 
yas : : ace : q 2 ™ ' 
building. The higher the . a : 
building, the more wind- 





racing necessary. Now 
—-_ 





he amount of steel need- ™& ' a — ' 
ed to brace a skvscrape Window Cleaners at Work on Some of the 12,800 Panes of Glass in the 
t race a sl yscraper Empire State Building, the World’s Tallest Skyscraper 


against the wind mounts, 


as in the case of the Empire State build- backward, that is, in the direction fron 

ng, to hundreds of tons. The actual re- which the wind blew, and the only way 

sistances are calculated on paper, since no engineers could explain this mystery was 

experimental method has yet been de- by blaming the sun, which caused one 

~~ ised of measuring the wind’s force side of the building to expand more than 
against a skyscraper. the opposite side. 

So far, the sway of a building in the H. G. Balcom, a consulting engineer, 

a ind has been measured accurately in who has designed towers for America’s 

ery few cases. The forty-eight-story highest skyscrapers, says that the Empire 

wer of the American Insurance Union State is built to withstand a total wind 

building, in Columbus, Ohio, was found | pressure of 4,340,000 pounds on the north 

to sway one-half an inch in a thirty-eight- and south sides, of which 318,000 repre- 

rty mile wind. Another skyscraper leaned sent the pressure against the mooring 
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ite i] 
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‘het 


promoters had better find larg 
lots. The ratio of width to height 
is a vital factor in wind-bracing 
If you build twice as high, the 
columns must be twice as strong 
At present we design building 
five to ten times higher than the 
maximum dimension of the 
sites. The Empire State is onl) 
six times higher than its founda 
tion is long. 

“On a one-half-mile building 
there would be a much broader 
sway than on present buildings 
But since structural steel is elas 
tic, the leaning tower would 
spring back into place.” 

No man ever saw a skyscraper 
move. but one may see evidence 
that it moves. To wit, 
if water is placed in a 
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AU tank, ripples may form. 















mast alone. The design 
provides for a safety fac- 
tor which probably 
doubles the strength of 
the building, so that this 
colossal skyscraper could 
remain immobile in the 
face of a 100-mile gale, 
practically as rigid as a 
Indeed, if 
forty high-powered loco- 


mountain. 


motives were chained to 

the Empire State and made to pull with all 
their strength, they could not budge the 
building more than an inch. Mr. Balcom 
explains that this 
sented no complications in the matter of 


,.250-foot giant pre- 


bracing, because it is not extremely high 
in comparison with the area of its site. 
All columns are braced in both directions. 

[In planning narrow and high skvscrap- 
ers, the problems of wind-bracing bring 
nightmares to engineers. In some in- 
stances, fifteen per cent more steel is re- 
quired because the tower is very high in 
comparison with the area of the founda- 
tion. 

“The Empire State might have gone 
twenty stories higher over the same site 
without taxing the steel framework,” Mr. 
Balcom went on, “but if future skyscrap- 
ers are to rise one-half a mile high, the 





Above, Model of New York's “‘Radio City.”” Showing Mass Arrangement; Be- 
low, Somewhat Similar Grouping of Units Planned for Berlin 


Lighting fixtures of a certain length will 
swing; the fixture moves if its period 
oscillation is in exact time with the build 
ing’s swing, but if you lengthen or shorter 
the suspension, the fixture will cease t 
swing. 

Temperature variations may change 
building’s dimensions, although the fac 
tor of temperature is rarely considered by) 
construction engineers. Observers have 
noticed that the “needle” oa the Chrysler 
tower frequently seems to lean. The ex 


planation is that the sun heats up one side 


of the needle and causes it to expand 
while the opposite side remains compara 
tively cool. Thus when spectators remar! 
that the needle is leaning, they are tecl 
nically correct. 

Many mysteries surrounding the swa 


of skyscrapers will shortly be investigated 


3 
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Fifty Years of Progress in Architecture; Above Is the Skyline of Lower Manhattan as Seen in 1876, and, 
Below, Is a Recent View of the Same Area Taken from the Brooklyn Bridge 


croup of engineers, aided by appara- 
installed in the vertical fire shaft of 
I mpire State building. An observer 
f this dark shaft 

sight on a small electric light hanging 

n the top. The least shift of the light 
| be recorded on the cross hairs of a 


oned at the bottom o 


cope lens. The observer will go on 
only when the weather forecaster 
licts a brisk or unusually high wind. 
Ingenious ideas in skyscraper design 
| construction will be placed into prac 
vhen John D. Rockefeller’s “radio 
rises on a site of three huge square 
near the heart of New York city. 
$250,000,000 project leaves us breath 


vhen we consider the colossal quan- 


¢ 


tities of material 


involved First, it re- 
quires a steel order of 125,000 tons, bv far 
1, 


the largest ever placed. To provide ade 


juate foundations, more than 600,000 cu- 
bie vards of soil and rock will 
excavated. 

Radio city will consist of both high 
and low buildings. The central skvscrapet 
will be windowless for the first fifteen 


storie . but above that w indow will open 


to the air. The buildings are so ar- 
ranged w ith reference to one another that 
they will not interfere with natural light 
ing, although it is apparent that the whi 
city could be built without the least le 
pendence upon natural light and \ 

ern lighting and ventilation svyster ] 
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windowless buildings possible. Even so, 
the inhabitants of radio city will have 
25,000 windows. 

The fifteen windowless stories in the 
main skyscraper are designed for the Na- 
tional Broadcasting company, whose ac- 
tivities suffer from outside noise inter- 
ferences. The company’s radio studios 
and offices will be completely insulated. 
\ system of air conditioning will cool 
the atmosphere in summer, heat it in 
winter and determine the right amount 
of moisture at all times. Broadcasting 
activities will center around twenty-seven 
soundproof studios. They will be rooms 
within rooms, the inside ones suspended 
from the ceilings of the outside ones. 
Studio windows will have triple panes of 
glass set in rubber, and the doors will be 
leaden, two and one-half inches thick. 

Underground, the buildings in radio 
city will be accessible from all parts by 
a system of subterranean viaducts. Ten- 
ants will have parking space for their cars, 
and special platforms will take care of 
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truck deliveries. The underground cor 
ridors will be lined with restaurants, ba 
ber shops, and stores of all kinds. A hug 
subway station will bring people from a 
parts of the metropolitan area. 

Today, property owners are beginnin 
to realize the high cost of natural lig! 
for congested areas. The fact is, sunlig] 
costs as much money, in some cases mor 
than artificial illumination. Windows 
more expensive than blank walls; the 
decrease the usable wall space; they ir 
crease heating costs; their washing add 
to the expense of building maintenance 
they admit disease germs and dust, bot! 
items costly to the health of people. At 
other great advantage of windowle 


buildings is that they eliminate light 


courts, and thus enable property owner 
to double their rentable floor space. Me: 


cantile establishments and offices hav: 


also come to know the advantages of cai 


rving on their activities without outsid 


interference. Wuindowless buildings pro 
tect them from the traffic roar. 























©) Fairchild Aerial Surveys 


Aerial View of an Imposing Monument to the Architectural Genius of Modern Man, the Empire State Build- 
ing, the World’s Tallest Skyscraper, Surmounted by Its Dirigible Mooring Mast 
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[DGE OVER FRISCO BAY TO GO THROUGH TUNNEL 








FERRY BLDG 








Goat Island, in San Francisco Bay, Showing Path across Island the Bridge Will Follow; Below, 








Aerial View of the Bay, Giving the Route of the Long Span 


Francisco and the cities of Berke 


lameda and Oakland are to be joined 


idge across San Francisco bay that 
ny respects represents feats new to 
construction. It will be the high- 
in over tidewater, towering 500 feet 
pinnacle, and will cost $72,000,000. 
main spans and the necessary ap- 


BALL COURTS” OF ANCIENTS 


( 


FOUND IN MEXICO 


» ancient Indian cities, never before 


d by archzxologists, were explored 


will 


] 


] 


tly by a Mexican scientist who has 


that they preceded the Aztec peri- 
ese two sites, Toluquilla and Ranas, 
me twenty miles apart in the Sierra 
mountains of Queretaro. They are 
ble fortresses built on precipitous 


vhose only approaches are defend- 


proaches will reach from San Francisco 
for a distance of 8,600 feet to Goat island 
in the bay. Here the roadway will extend 
for a distance in a tunnel, then emerge to 
leap a subsidiary channel on a single 750- 
foot span, continuing eastward on a steel 
trestle to Oakland. The spans will have 
a 200-foot clearance at high tide. 


ed by double and triple walls of enormous 
thickness. The abandoned cities were 
found covered with dense vegetation, but 
exploration showed they probably were 
built by the Toltec people which ante- 
dated the Azir*es and were the conquer 
ors of the famous Mayas of Yucatan. 
Each city had two great “ball courts,” in 
closed by stone walls. Among the finds 
were beautiful sculptured stone yokes, be- 
lieved to have been used to weight the 
victim’s neck in human sacrifice. 
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A secret substance 
is then mixed with th. 
lime, and earth is pla 
over all and pacl 
down to form the bed 
the pond. This finis] 
the job and it only 
mains for the pond } 
fill. Once filled, the px 
apparently 


clay. 





never ru 
drv, regardless of h« 
prolonged the periods 
drouth may be. The 
cepted scientific expla 
tion is that the layer } 
straw insulates the ea: 
below and prevents he 
passing from it to 





Galvanized-Iron Map of an Air Route with Magnetic Arrows Attached to 
Show Position of Each Pilot as He Proceeds over Course 


IRON MAP FOR FLYERS USES 
MAGNETIC POINTERS 


Magnetic arrows have solved the prob- 
lem of keeping constant check of the po- 
sition of all the airplanes of one transport 
company. A galvanized-iron map of the 
territory was made, and small magnets 
were placed on the backs of arrows, each 
marker bearing a pilot’s name and the 
number of his ship. In this manner the 
path of each plane is followed on the map 
by moving the magnetized arrow. 


SECRET OF DEW POND KNOWN 
TO ONLY TWO MEN 


Dew ponds, those artificial pools in 
England that apparently hold an inex- 
haustible quantity of water and seem to 
supply stock when all othe: fail, 


are a source of considerable mystery. It 


means 
is said the secret of their construction has 
remained in one family 
and that 
and they are under oath not to reveal it 
to others. brothers dig out a 
hole to a depth ot feet, the 
sides sloping upward to thc surface where 
they are banked about 


for generations, 
know it: 


today only two men 


vase 
| nese two 


about five 


eighteen inches 


above ground level. The pond is lined 
with clay and the clay is covered with 
straw which in turn is covered with 


lime, the latter ingredient being kept care- 


fully from coming in contact with the 


water, the: 
remains cold 
causes the moisture-] 
en night air to part with its water, t] 
The heat of d 
causes evaporation and this increases 


water. The 


fore, 
replenishing the pool. 
coldness and further facilitates conden 

maki 


tion. Many have tried 
led 


dew ponds, but have never succeede: 


persons 


ONE-MAN COAL-CAR UNLOADER 
SPANS TRESTLE TRACKS 


Handling a ton of coal a minute, a 


unloader for trestle tracks combine 








One-Man Coal-Car Unloader for Trestle Tracks, C 
sisting of Unloading Unit and Conveyor Syste 


unloading unit and a conveyor systen 
such compact form that it can be ope 
ed easily by one man. The 
run either by a ten-horsepower gaso 
engine or a seven-and-one-half-horsep: 
er electric motor. It will build a 1 
fourteen feet high if worked in a le 


machine 
1 
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ree and when worked from a 
‘ track increases storage Ca- 
ced from five tons per foot of 


to fifteen tons. The un- 
| mounted on a narrow- 
3] ndustrial track paralleling 

ilroad track at the same 
: t, the former track being 
ea n the railroad embankment 
restle alongside. In level 

















E . one man can push the ma- 
' on its track and swing it 
ition with the unloader 
nder the hopper car. The 
vide conveyor pan receives 
lischarge from the hopper 
" pties it into the twenty- — — 


rae ae oda . Rare Flowers Grown by an Officer of the “‘Leviathan’’; They 
ignt-« Ont eyor boom, the Apparently Thrive on the Sea as Well as on Land 
on which travel faster than 


on the unloader to prevent clog- OQCEAN-GOING FLOWERS THRIVE 
. For building up storage piles, the ON BOARD “LEVIATHAN” 


has a hoist and cable so it can be 


ed or raised. One of the officers of the “Leviathan” 


—— grows rare flowers as a hobby aboard the 
& MUSIC NOTES HUNG ON WIRES huge liner as she makes her regular trips 
1: AID CHILDREN IN STUDY across the Atlantic. W hen not on duty, 
“4 he gives painstaking care to his ocean- 
. ic notes suspended on wires, formed going garden, which includes tulips and 
resent the conventional staff, are Dutch bulbs that have crossed the ocean 

DER employed in one New York school many times. 


effective method of training chil- 
musical appreciation and compo- 


rhe i e ss i LONDON NOW ONLY FIVE HOURS 
i1€ mov able notes on the wire FROM ROME BY AIR 
ive been found to attract and hold 


nterest of the pupils and to arouse When Capt. Frank Hawks, American 


reative instincts. aviator, flew from London to Rome re- 





cently in five and one-half hours, he per- 
formed a feat that less than a century ago 
would have been considered a miracle. 
For 400 years this route has been one of 
the busiest, most uncertain in the world. 
A history covering journeys between these 
two cities probably would take in many 
important world events. Constantine made 
it when he was proclaimed emperor. He 
kept no diary of his travel, but there is 
an authentic record, 1,500 years later, of 





5, C a forced journey from Rome to London 
made by Sir Robert Peel when he was 
ans summoned by King William IV to be- 
aa come prime minister. Traveling day and 
a night and using every facility at his dis- 
oat posal, he was able to present himself be- 





“pi pie - om fore the king just thirteen days after 


: ; leaving Rome. Of these there were only 
i ble Music Notes, Suspended on Wires Formed . —_—— : 
1, Represent the Staff, Aid in Teaching Children four when he was not traveling all night. 
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Army's Newest Low-Wing Plane with Its Wide Tread for Safety in Landing; Note the Retractable Land 
ing Gear; the Wheels Can Be Raised or Lowered in Only Fifteen Seconds 


oo SAM is preparing to move his 
army air squadrons across the con- 


tinent twelve time faster than storms 


can gather to impede the progress ot a 
combat force flving from the Atlantic to 
the Pacific. 

Keach 


with an engine 


streamlined metal monoplane, 
more powerful than any 


tarv planes, and capa- 


with 


vet used in fast mil 


ble of speeding 300 miles an hour 


the wind, will be able to carry seven men 


or two 500 pound bombs across the con- 


tinent taster than the d's speediest 


pursuit planes can fly. 
The newest combination transport and 


bombardment low-wing monoplane, ta- 


pering from a blunt nose which houses a 
streamlined engine, to the tinv light at 
rh the air like 


into the 


the tail, literally cuts throu 
a giant knife. Its wheels fold up 
underside of the big wing 
pick up a bomb weighing 2.000 pounds 


This plane can 


and carry it to an altitude of more than 
Without load, the 


a pilot and observer up 


three miles. a hea \ 
plane can carry 
to an altitude of five miles 

With its new win: 


experimental 


some of \ hich re 


stages, the 


main in army 


will be able to move its combat squadrons 


200 miles an 


hour across the continent 
With them experienced weather men \ 
fly to receive reports from department 
commerce ground stations and issue hour 
lv weather forecasts to the flight lead 

If 100 army 


speed, were to start 


planes, flving at that gre 
tomorrow mor 
across the continent, thev probably wou 
encounter two or three storms bef 
nightfall. Although the planes would 

flving as far in an hour as a storm wou 
the weather n 
direct them around t 
areas. A storm in Kan 
today may move into the Ohio valley 

360 mile 


move in twelve hours, 


will be 


threatening 


able to 


range of 
famous 
recently flew an all-met 


covering a 
Ira S. Eaker, 


morrow, 
Capt. army lot 
distance flyer, 
army monoplane with a heavy tail wv 
almost that far in one hour. 

Now the army 
about 


wants to know n 


storms, especially as some of 


planes are achieving great speeds. 


aerial forces, in moving long distance 


want to take advantage of tail winds 


do not want to run into storms. Thi: 


where the weather man comes in 


faster planes enter army ranks for ] 


suit, attack, observation and bomba 





nd 


ha 














the Army’s Big Twin-Engined Bombardment Planes, Which Has a Wing Spread of Ninety Feet 
and Carries under Its Body a Deadly Bomb, Weighing 4,000 Pounds 


issions, the pilots need to know 
about weather. When Captain Eaker 
recently from California on his 
vard the Atlantic, he was told by 
eather bureau at what altitude to 
oughout the length of his journey. 


Los Angeles through Phoenix, Al- 


ierque, Wichita, St. Louis, Wright 


ind Uniontown, Pa., to New York 
nd directions and velocities at all 
les up to 10,000 feet were charted. 
id only to start eastward and fly 
levels prescribed by the weather 
ptain Eaker’s plane, which was re- 
n a California factory for the,army 
days, represents the greatest? per- 
nm yet attained in streamlining an 
ne to smooth out the air rushing 
the sides of the fuselage. From a 
pinner, covering the hub of the pro- 
to the tail, surfaces have been 
ed out to cut down resistance and 
n. The cylinders of the engine are 


1 
+} 


red at the ends by a ring, modified 


it cowling worked out during re- 
ars by the National Advisory Com- 
on aeronautics. This adds about 
miles an hour to the plane’s speed. 


The large air wheels on which the fast 
plane lands are wound up by the pilot 
after he takes off. They fit into the lower 
side of the wing, and metal shields, fitting 
on the axles, become part of the lifting 
surface of the wing when the wheels are 
up in flying position. The wheels may 
be wound up or dropped down for land- 
ing in fifteen seconds. With this pl 
the army can transport seven men from 


h one stop for food and 


ane, 


coast to coast, wit 


-fuel, in about twelve hours. The engine 


with that load would consume thirty gal- 
lons of gasoline an hour while turning 
1.900 revolutions a minute. Flying some- 
what slowly, about 175 miles an hour, 
this low-wing combination transport and 
bomber can fly safely from Los Angeles 
to New York or from New York to Paris 
and vet have enough gasoline for sate 
reserve. At this rate it would cross the 
Atlantic in about half the time required 
by Col. Charles A. Lindbergh in his 
epochal flight. 

The retractable gear on this plane is 
the first adopted by the air corps for prac- 
tical flying. Hiding the wheels in the wing 
and using a supercharged engine that 
pours 540 horsepower out through the 


»g 
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propeller gives the 
plane a top speed of 
220 miles an 
Many of the 


hour. 
arni\ *s 
newer planes not only 
have fuselages built of 
metal, but 
themselves 


the wings 
are con- 
structed of metal spars 
and braces, with thin 
metal coverings. 
“We have 
trending toward 
planes built of strong, 
light duralumin, an al- 
loy,” explained Lieut. 
B. M. Giles, one of the 


been 


air corps’ veteran en- 
gineering officers.. “Dural, as flyers call 
it, may be more difficult to maintain, but 
it has thin walls and is very tough and 
strong. Some of the newer experimental 
planes are built wholly of metal. Even 
the wooden and composition propellers 
have given dural drop-forged 
These give longer service and re- 
particular care in their use. 
When we want to inspect a metal prop, 


way to 
props. 
quire no 


we can etch it quickly in caustic soda and 
nitric acid and inspect its surface under a 
microscope for flaws. 

“Fabric wing coverings can be replaced 
each year more cheaply than metal-cov- 
ered wings can be built. But the metal 
cover has advantages, particularly in war 
time. It will not tear easily or burn. 
some of the experimental attack and ob- 
ervation planes are metal-covered, except 
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the wings, where fabric is used 


Several observation and transport 


have been 


throughout of 


ships 
includ 
The smoot 


metal, 
the wing coverings. 
metal is riveted 
spars and braces. 


inter 
These CO" 


onto 


ings, on both fuselage and wit 
are expected to last as long 
the plane. The metal skin gi 
the plane greater strength 
does not require annual repla 
ment. 

“One of the more import: 
recent developments is the el 
tric inertia starter for engine 
With this, a pilot flying alone « 


quickly and take off in a few se 
onds. This device co: 
sists of a flywheel tl 
makes 12,000 revolu 
tionsaminute. Whe 
it engages the cran| 
\ shaft, it turns the e 
gine over very fa 
two or three times. 
shou 
backfire,a metal clut: 
slips backward and 


the engine 


sorbs the energy d 
veloped in the kicl 
back. With this app: 





4, 


wae, 


Tail and Front Views of 200-Mile-an-Hour Transpor 
Plane, Which Carries Bombs or Passengers 


constructed 


start his engine from the cockpit 
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f the Newest Army Planes; an All-Metal Monoplane with a Speed of 221 Miles an Hour; Note Its 
Fleet Lines and the Streamlining of the Body and Landing Gear 


whole squadron of pursuit pilots, 
ng on some deserted field, could 
heir engines and be in the air in one 
minutes.” 
re are several interesting new devel- 

in military airplanes. All-metal 
possibilities of bet- 
reamlining, with consequent faster 
Che army 


iction offers 
now is experimenting 


1 


metal monoplanes for attack, 
pursuit and observation 


es. On one of the great bombard- 


irdment, 
monoplanes the wing is three feet 


attack planes, capable of dropping 


ing the men at the first and their new po- 
sitions, the entire area covering the length 
of the train and a width of 150 yards. 
Then a target duplicating a similar war- 
time target was constructed. 

Cardboard soldiers dot the ground and 
the attack planes approach singly, in ech- 
elon and in three-ship formation, firing 
.through forward machine guns as they 
drop down, releasing fragmentation bombs 
as they pass over, and again spraying bul- 
lets over the area from a gun in the rear 
cockpit as they pull away. Each attack 
plane carries four forward and one rear 
machine guns and ten twenty-five pound 


' bombs each on a target during a sin- bombs. 

e and raining the ground with ma- One interesting although dangerous ex- 
run bullets as they pull away, have periment has brought about development 
? red. This is distinctly an American of a new-type bomb with a fuse delaying 
opment. Attack aviation really did the explosion from seven to ten seconds 
exist during the war, except to play a after it leaves the plane. Although the 
minor experimental part during the plane may be flying at an altitude of 300 
ew weeks of hostilities. Now anall- feet and at a speed of 175 miles per hour 
1 attack plane, fifty miles an hour’ over a target, occasionally the exploding 
than anything the army had a year bomb sends one or more of its fragments 
has been developed. into the plane that dropped it. One pilot 
‘ew tactics with swifter ships are be- had his ear cut by a fragment of his own 
leveloped by the attack squadrons at bomb. Since the bombs are effective with- 
Crockett, an old artillery post abut- in a 200-yard radius and burst on impact, 
, , the Galveston sea wall on the Gulf of | they always are a source of danger to low- 
ico. With new, fast planes, the attack flying’ planes. Frequently the pilots make 
“strafe’” moving targets and wreak of themselves a “sucker shot,” as the at- 
j nsiderable havoc. On this problem, _ tack pilots phrase it, for anti-aircraft bat- 
ch represents the harassing of troops’ teries. Now, in one maneuver, they fly 
ind the lines, they first took a column close to the earth and pass the anti-air- 
troops and a truck train on the road _— craft much as a bird will wing past a win- 
, |, at the first sound of approaching dow. In this way they are only a tran- 
j nes, the soldiers scattered and stopped sient target and their safety lies in low, 
heir tracks when the planes came over. fast flying and taking concealment in the 

‘m this,the situation was plotted,show- __ terrain itself. 
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NAMES OF FAMOUS 
BRING HIGH 
PRICES 


Signatures of cele] 
ties, both living 
dead, are worth su: 
ranging all the way f: 
five dollars to many hi 
dreds, as attested by 
catalogs of autogr: 
collectors and deals 
The autographs a: 
handwriting of fam 
persons long since d 


are sought by dealer 
musty records, oft 
found stored away in 
| tics or among other 
pers that have lain f 
| gotten for many yea 
Often the signature 
some famous person 
mains in one family fo 
long period, being pa 
from one generation 
another until the lett 
to which it is attache 
finally is obtained by 
dealer and sold into 1] 
hands of some collect: 
Many collections 
names are valued 
thousands of dollars, ar 








Partly Completed Statue of Christ on a Mountain in Brazil; It Is 150 Feet 
Tall and the Spread of the Arms Is 125 Feet 


CHRISTUS STATUE ON MOUNTAIN 
TO BE SEEN FOR MILES 


Within a few months, Brazil will for- 
mally dedicate its Christ of Corcovado 
monument, the world’s largest Christus 
statue. It stands 150 feet tall atop Cor- 
covado mountain, 2,200 feet above sea 
level. The statue, started in 1927, will cost 
$720,000. The outstretched arms have a 
spread of 125 feet, and it is built of rein- 
forced concrete and surfaced with blue- 
green tile. It can be seen for many miles 
at sea and already serves as a conspicu- 
ous landmark. 

@ Electric stoves that operate an hour 
and a half when a dime is inserted in a 
slot have been installed in the winter 
camp ground of Yosemite national park. 


a both collectors and de 
ers go to great pains 
determine the authenti 
ity of a signature. There are bargains 
autographs just as there are in other cor 
modities, and one catalog lists for a fe 
dollars original signatures of celebriti: 
ranging all the way from former pre 
dents to Jenny Lind and Queen Victor 
The value of an autograph depends n 
only on the degree of fame attained | 
the signatory, but also on the rareness 
such signatures and the type of docume: 
or letter to which it is attached. Sig 
tures of former President Roosevelt, f: 
instance, are listed by one dealer all t! 
way from five to seventy-five dollars. 
historical letter by John Adams is quote 
at $275, and a receipt issued by Benjam 
Franklin, “for fourteen hundred Germ: 
spelling books,” is considered worth $45 
while a letter from Abraham Lincoln 
General Burnside is quoted at $375. 
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EAKNESS IN AIRPLANE 
S WINGS FORETOLD 
BY ROBOT 


mechanical aid to 
flying has been brought for- 
| in the form of a robot which 
the pilot informed about 
yndition of his wings during 
ht, thus averting the prob- 
of a structural failure in 
iir. The attachments, little 
r than thimbles, are fastened 
ich wing tip and a similar in- 
ent and grid-glow tube is 
he cockpit. A red light warns 


(One more 


] pilot of a weakening wing. 
structure of wings hidden 
ler fabric or metal may de- 











aad 





orate from wear, crystalliza- 
of metal or other causes 
hout the pilot’s knowledge. 


robots make use of the in- 
of tiny weights. They ride in pairs 
vertical holes in a block of aluminum 
ut the size of a cake of soap, and are 
in place by springs. Previously the 
had used in somewhat 
lar form to indicate wing shock, but 
placing a robot also in the cockpit, they 


be adjusted so that, when the differ- 


e between the shock on the wing tip 

that on the cockpit goes beyond a 
rtain limit, the grid-glow tube will light, 
is warning the pilot to land. 








ppliances been 


‘ nal 


Later 








pase its 4 


' Attachment for Plane Wing Which Warns Pilot of 
} Danger of Structural Failure in Flight 





robots may be placed at points along 
ving and also on the tail surfaces. 





Electric Carillon Which Can Amplify Sounds of Tiny Chimes to 


Represent the Music of the Largest Bells 


MUSIC OF BELLS IS PRODUCED 
BY ELECTRIC CARILLON 


Tones louder than can be made by the 
largest bells, or notes as soft as the tin- 
kling of the chimes in a boudoir clock, can 
be produced on an electric carillon which, 
through electrical vibrations, produces 
bell music in a much wider range than is 
possible with real bells. The carillon con- 
sists of a series of small chimes which are 
struck by tiny electric hammers actuated 
by a keyboard. The notes thus made are 
barely audible, but the vibrations of the 
steel chimes create small electric currents 
in devices somewhat like the pick-up onan 
electric phonograph. These currents are 
amplified by vacuum tubes and plaved to 


an audience through a loud speaker. 


CAVALRY DIRECTED BY RADIO 


Radio is being used in tests to guide the 
maneuvers of cavalry, the mounted troops 
receiving their orders in the saddle and 
carrying out the wireless commands. It 
is expected radio contro] of the riders will 
add to the 
since they can operate more effectively 


efficiency of cavalry troops 
with the armored trucks and motor cars 
that have used radio for some time. 

@ With a population of 3,156,141, Shang- 
hai is the largest city of the Far East. 
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Driving Glasses for the Motorist Equipped with Mir- 
rors at Sides to Provide Rear Vision 


MIRRORS FOR DRIVING GLASSES 
PROVIDE REAR VISION 


Driving glasses for the motorist now 
offer rear vision as well as an improved 
front view. The glasses are fitted with 
small mirrors at each side of the frame, 
enabling the driver to see what is behind 
by a glance into one or the other of the 
mirrors without turning his head. 


AIR’S CARBONIC ACID CONTROLS 
‘TEMPERATURE OF EARTH 


If the amount of carbonic acid in the 
air decreased to half its present volume, 
the temperature would fall enough to 
cause another great ice age on the earth. 
Calculations showing this were disclosed 
recently by Dr. E. O. Hulburt of the 
U. S. Naval Research laboratory. The 
small amount of carbon dioxide in the 
air absorbs much of the heat of the sun- 
light falling on the earth’s surface. A 
change in the amount of this gas alters 
markedly the amount of heat retained by 
the air, and therefore the average tem- 
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perature over the earth’s surface. Doct: 

Hulburt’s work was concerned with cal 
culating the air temperature to be e» 

pected from a knowledge of the kinds a1 

amounts of different gases present in th 
atmosphere at different heights and fro1 

a knowledge of how the various constitu 
ents of sunlight are absorbed by these sul 

stances. The sea-level temperature calcu 
lated from his formula comes within one 
degree of the known average earth tem 
perature. This is taken to mean that emis 
sion and absorption of radiation are the 
only processes concerned in the contro! 
of the earth’s heat on the surface. 


CRUDE OIL FLOW REGULATED 
BY PIPE-LINE DISPATCHER 


One oil company employs a pipe-line 
dispatcher whose duties are similar to 
those of a train dispatcher, since he con 
trols the distribution of the oil flow 
throughout the entire pipe-line system 
The dispatcher must see that the amount 
of oil delivered from the field or else 
where checks with that received at the 
terminal, and determine the cause for any 
discrepancy. In the handling of different 
commodities through the lines, he also 
must exercise care to prevent contamina 
tion of one product by another. A large 
map of the pipe-line system shows the ac 
tual operation of the lines, pegs being used 
to indicate when gate valves are open or 
closed, so the dispatcher knows whether 
oil is flowing and where it is bound. 




















Map Used by a Pipe-Line Dispatcher Showing the 
System of Lines and Position of Gate Valves 
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Scenic Background Painted on Wall of a Building at the Rear of a Filling Station, to Provide a Pleasing 
Effect and Attract the Attention of Motorists 


GAS STATION MADE ATTRACTIVE 
BY PAINTED BACKGROUND 


0 provide an attractive setting for a 
¢ station in a Michigan town, the 
ners hired a scenic artist to make a 
ral scene in full color on the brick wall 
building at the rear of the station. 
large scene, which covers the entire 
of the building, provides a decora- 
background for the station and also 
the attention of passing motorists. 


GAUGE LIKE A TRAFFIC SIGNAL 
SHOWS SIZE BY LIGHTS 


e€ a miniature traffic signal, an elec- 
iuge, in the inspection department 

automobile plant, flashes green, am- 
and red lights to indicate to the 
rator whether the part being checked 


! dersize, correct or oversize. 


| 


It shows 
certainty a variation as small as one 
lred-thousandth of an inch below or 
e the size specified on the production 

‘ueprints. For each part. to be inspected, 

) standards are made of hardened alloy 
el and lapped to exact size, one to the 
h and the other to the low limit. These 
tandards are used by the operator for 
tting the gauge for any new part to be 
pected and for checking it from time 
The gauge increases the speed 


to time, 





of inspecting and removes eyestrain, 
since the operator needs only watch the 


lights after it has been set correctly. 


BRAKE-LINING GRINDER FOR CAR 
GIVES EVEN SURFACE 


Attaching to the axle or housing of an 


automobile, a brake-lining grinder acts 
also as a micrometer gauge, thus eliminat- 
ing the use of expensive measuring in- 
struments in adjusting brakes. The grind- 
ing disk first is adjusted to the exact size 


of the brake drum and then revolved to a 





point opposite 
eccentric. 
The shoe is fitted 
so the lining just 
touches the grind- 


ing disk, 


and is 


anchored in posi- 
tion, after which 
the motor is start- 


ed and the grinder 
is revolved one or 
more revolutions, 
taking off 
and making the lining 

to the curvature of the drum. 

sures the entire area of the shoe connect- 
ing with the drum. A micrometer adjust- 
ment permits any desired clearance be- 














all high 
spots conform 


This in- 


tween lining and drum. 




















“TE OW’S the weather 

today, chief,’’ 
came a voice over the 
phone. 

“Everything ground- 
ed till noon,” was the 
reply. “Call me then.” 

“But the president 
wants a ship for a spe- 
cial party,” insisted the 
voice on the wire. 


“Can’t do a thing till = 


after twelve o'clock,” 
came the answer from 
Ward T. Van Orman, 
meteorologist of the Goodyear Tire com- 
pany, one of the growing army of fore- 
casters which is playing a more important 
part in modern industry every year. 

Never before has the weather received 
such world-wide attention. Four great 
nations—Great Britain, France, Germany 
and the United States—gather and ex- 
change data on the North Atlantic. Ex- 
peditions are studying “Greenland’s icy 
mountains,” and its icebergs and winds, 
to better forecast storms and devise a 
northern flying route. Weather stations 
on the antarctic continent are predicted 
for the same purpose. 

All over the globe thousands of kites, 
balloons and airplanes go aloft daily to 
read temperature, pressure, wind direc- 
tion and velocity. Automatic typewriters 
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Above, Transmitting Air Weather Report on Teletype; Below, Plotting 
Course of Pilot Balloon from Readings of Theodolite Received by Phone 


send hourly reports along 6,000 miles of 
airways. Static is being harnessed to fore- 
cast storms. In two and one-half years 
the number of special meteorological sta- 
tions along airways has increased ten 
times over. Five years ago the weather 
bureau spent $75,000 a year on civil air- 
ways, while today it spends over $1,300,000. 

The young man taking up meteorology 
as a career today is advised to enrol! for 
a four-year university course. Field serv- 
ice follows. “Before the college man can 
take charge of weather service at a large 
airport,” says Willis F. Gregg, of the 
weather bureau, “he will need three to 
four years of field experience. An air- 
port station giving twenty-four hour serv- 
ice requires four to six men, especially 
where there is much night flying. 
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eather 


ght, Chart of Aerograph with 
ves Showing Moisture, Tempera- 
e and Pressure; Below, Weather 
bserver Holding Self-Registering 

Instruments 


Man 



















‘There are now over thirty airports 
ere regular observations are taken, cov- 
ng such flying conditions as ceiling or 
¢eht of low clouds; visibility; wind di- 
tion and velocity; temperature and 
essure; upper wind data, and general 
nditions. Such data enable the pilots 
ivoid fog and low clouds, heavy rain, 
eet or snow, severe thunderstorms and 
ingerously low visibility. No air-mail 
lot flies today until he has the latest 
port, sometimes from an incoming pilot 
well. The great reduction in accidents 

st vear is the result.” 
More than 100 junior observers are ap- 
inted in the weather service annually, 
itter taking civil-service examinations. 
lor this work high-school training or 


equivalent is required, 
including one year of 
physics. The entrance 
salary is $1,440. Senior 
meteorologists receive 
$2,000, and the highest 
ratings are $5,600 and 
$6,400 a year. 

“Large industries,” said James H. Scarr, 
of the New York weather bureau, “will 
soon employ their own meteorologists, to 
interpret the data gathered by the weather 
bureau. Shipments of live stock, chicks 
and perishables of all kinds, depend upon 
accurate weather knowledge.” 

Along the Pacific coast experts already 
are employed to forecast, a year or more 
in advance, rainfall and storage-basin 
conditions for power plants. The South- 
ern California Edison company forecasts 
its water receipts, as deficits must be made 
up from steam plants. Fruit growers 
must know what to expect. “Large in- 
dustrial organizations,” says Prof. George 
F. McEwen, of the University of Cali- 
fornia, “are maintaining research depart- 
ments for the purpose of improving fore- 
casts essential to efficient management.” 

Professor McEwen is studying the 
Japan current and mid-ocean tempera- 
tures to develop a method of forecasting 
weather far in advance. In the next 
quarter-century it is probable that meteor- 
ologists will have determined all the basic 


27 
a4 





POPULAR 







































Courtesy Carnegie Institution 


causes of our 
changing weather. 
From _  wmid-ocean, 


island, polar and 
moving stations of 


all kinds they will 


know long in ad- 
vance just what 


weather to expect. 

Meanwhile, the 
weather scientists are rapidly devising the 
best instruments changes. 
A fully equipped office will have barom- 
eters and at least one barograph, to re- 
cord the changing atmospheric pressure 
on a moving drum; 


for recording 


thermometers 


for 
maximum and minimum readings, and 
thermograph for recording them; a psy- 


chrometer, which by reference to tables 
gives relative humidity, or moisture, in 
the air, dew point and vapor pressure; 
hygrometer and hygrograph, for humid- 
ity; anemometer, to give velocity of wind, 
and anemoscope, or wind vane, for direc- 
tion of wind. 

Radio has added vast opportunities to 
the weather In Germany and 
England weather maps are sent by radio 
to aircraft; last year the dirigible “R-100” 
sent reports and maps to its sister ship 
the “R-101,” while aloft. 


service. 


On western air- 
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wavs here pilots converse fifty to 100 mile 
away, and warn each other of bad weathe 
ahead. An airway observer is stationed at 
all emergency 
chief airways. 


landing fields along our 
Early each morning from the surface 
of three oceans and from the several nava 
stations scattered around the rim of 
the United States, the navy’s flying weath 
er men take off for a two-mile high jaunt 
into the heavens. On the lower right 
wing of each plane, swinging in rubbe 
cords, is an automatic weather instrument 
on the cylinder of which is written a story 
of the upper air by which all of Uncle 
Sam’s naval airplanes are guided in thei 
dangerous missions over the sea. 
Each fleet has its aerial weather observ 
From the Atlantic, the waters of the 
Pacific and along the shores of China, the 
flying weather men observe weather in the 


air 


eT. 








making while riding 

ie aloft. At each air sta 
EE tion, from Anacostia to 
, Sand Point, Washing 
ton, weather experts 

climb into the 


blue each day. 
And from their 











Top, Making Dust Count; Center, Measuring Ceiling 
Height; Below, Determining Force of the Wind 
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he recordings of their deli- 
ite instruments, the navy’s 
n weather service charts 

air each thousand feet 
om the ground up to an 
titude of two miles, and 
edicts with accuracy the 
weather from China to New 


posite observations and 








Above, Chart Containing High-Altitude Weath- 
er Records; Right, a Sunshine Recorder 


rk and from Panama to Alaska. 
one occasion several squad- 
ns of planes were flying over the 


‘acihe while the aircraft 


lowed througha mild sea. Meantime 
weather plane had gone up and, 


MECHANICS 39 


Upper Left, Measuring Earth’s Re- 
flecting Power from Plane; Above, 
Using Clinometer to Tell Cloud 
Heights at Night; Below, Sending 
Up a Kite at a Weather Station 
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in the west there is a temperature inver- 
sion, fog will come rolling in from the 
Pacific by nightfall. , 
While the navy’s efforts to chart the 
upper air and to make weather forecasts 
are the most important meteorological 
undertaking now in progress, they still 
know little about the upper atmosphere. 
And so important are these observations 
considered that plans now are under way 
for a flying weather man to accompany 
the army’s air forces during all future 
maneuvers. It will be his task to issue 
every hour observations that will tell the 
pursuit planes, the bombers and the ob 
servation ships where they will find clouds 
and clear spots during the next hour of 
flving. In code these directions will fly 
through the air and enable the large at- 











after the charts had been studied, 
the weather man reported a storm 
would descend in two hours. The 
radio crackled. Although the sun 
was shining and fair weather 
seemed indicated on the surface, 
all planes were called in. And ex- 
actly two hours after the first 
warning, rain was falling in tor- 
rents. At another time the fleet, 





















warned by an aerial weather man, 


Courtesy Carnegie Institution 


put into a harbor until a hard Above, Observing Flight of Pilot Balloon with Theodolite; Below, 


blow had passed. 

Upper-air soundings are important be- 
cause changes in the wind that affect the 
weather take place at considerable alti- 
tudes, from 4,500 to 6,500 feet above the 
earth. At those altitudes wind currents 
are less affected by ground friction and 
changes in topography than lower cur- 
rents. In fact, at one point the wind may 
be blowing due east a mile above the 
ground while surface conditions may have 
it warped far out of its true course lower 
down. 

Navy high-altitude observers have 
learned that, if the temperature falls 
rapidly as the plane ascends, rain will 
come. If the atmosphere changes rapidly 
at different levels—is in a state of turbu- 
lence—nearly anything may happen. If 





One Way of Measuring Atmospheric Electricity 


tacking force to surprise the “enemy.” 
That’s one of the important aims of the 
flying weather service for the navy, to 
enable its air squadrons to proceed with 
utmost secrecy on any important mission. 
Capt. Ira Eaker, on his recent 200-mile- 
an-hour flight from Long Beach, Calif., 
toward the Atlantic, depended on such in- 
formation and, as a result, knew just 
where he would find favorable winds. 

Weather men want to learn more about 
what’s taking place two miles above the 
earth because they are becoming more 
convinced that storms start up there. 
Balloons have been sent up twenty-two 
miles for soundings, but no man has been 
able to fly with his instruments to even 
half that altitude. 
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GIANT WHALING SHIP BRINGS FORTUNE IN OIL 




















. - 
ew of Giant Whaling Ship, “Sir James Clark Ross,’” Which Bagged 1,444 Whales during an Eight Months’ 
Cruise; the Value of the Oil from This Catch Is Estimated at $1,250,000 
an eight months’ cruise, the “Sir This is a necessity imposed by the stream- 
Clark Ross,” giant among whaling lining of the fish’s body, for in a properly 
reached New York recently at streamlined design the greatest diameter 
| of its maiden voyage with a mil- is well forward of the middle. The fish’s 
lollar catch. The great two-funneled head, therefore, widens rapidly to fit this 
t left Norway last August and in eight widening of the body. Furthermore, if a 
nths bagged 1,444 whales, the catch fish is flat from top to bottom, its skull is 
ling oil with an estimated value af flattened in the same direction, while if 
50,000. The boat traveled 25,000 miles it is flat from side to side, the skull is high 
quest for whales, and one man among and narrow. The fish’s head, of course, 
rew killed 254 of the creatures. is not a mere wedge stuck in front of the 
— body, for it must also carry important or- 
STREAMLINE DESIGN IN NATURE &#"8 0f sense, and so there must be a 
SHOWN BY HEADS OF FISH compromise with the result that the head 
is not perfectly streamlined, but is as near 
h were the original streamline de- perfect as natural conditions permit. As 
rs, and their heads form the keynote an entering wedge in the fish’s progress 
' ents in their designs. Man has learned through the water, the skull must take the 
much labor and blundering to follow thrust of the water from the front, and 
rinciples the fish seem to have adopt- the push of the backbone from the rear. 
irom necessity. Dr. William King This play of opposing forces has brought 
ory of the American Museum of about systems of bracing and strengthen- 
tural History, who has made a study ing of bony structures ingenious in de- 
he skulls of 200 types of fish, says these _ tail and harmonious as a whole. 
tures offer solutions of problems in 
: th engineering and physics. The nor- @A process for making industrial alcohol 
fish skull is more or less bluntly from natural-gas waste has been devel- 
lge-shaped, both in top and side views. oped in Canada. 
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PHOTOGRAPHIC LANDSCAPES 
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Sticks, stones, twigs, roots, dried grass- 
es and old fur, jumbled together in a box, 
would under ordinary circumstances be 
called rubbish. But to a Toronto photog- 
rapher these things are the materials from 
which he makes landscapes to photo- 
graph. And the success he has had with 
his synthetic landscapes is world-wide. 
A. T. Roberts is a commercial photog- 
rapher in the daytime, and his business 
also is his hobby. Ina corner of his base- 
ment, he keeps an old plate camera, a 
table, shelf, and a few multiple electric- 
light sockets. Here he plays in the eve- 
nings, building up, from the odds and ends 
that most people discard, realistic land- 
scapes. Whenever Mr. Roberts has an 
idea for a landscape, he makes a small 
sketch of it. Then he rummages through 
the assortment of boxes for just the right 
twigs and sticks to make his trees. A 
root turned upside down becomes a fine 
tree, and grasses bundled together make 
excellent poplars. Trying out various 
twigs, sticks and grasses in this way, he 
locates the right ones for the particular 
scene. These he pastes onto his work- 
board, about two feet square. That is the 





Photographic 





Landscape, the “Scenery” of which Consist 


Only of Bits of Rubbish 


first step. Then comes the sky. A b 
full of assorted skies is on the sh 
These are actual skies which he has phot 
graphed. The right sky is picked for t 
picture, the wind direction as shown 
the clouds is noted, and the trees bu 
up accordingly. They must stand in 

ground, however. Sand, either dry or vw 
here comes into play. It is spread 

heavily or thinly, depending on the eff: 
desired. Paths are made by making at! 
groove with finger or pencil. Perspect 
must not be lost, and the path must le 
somewhere in the distance. Wagon whe 
depicting a road are sometimes u 

I ffects by means of paths or roads can 
made so that the distant skyline will se 
twenty miles away. Grassy hillsides 

made from old fur trimmings of coa 
Placed over small stones, sand-strewn 
places and rubbed the way the wind 
blowing, they form the grassy slopes. W 
cotton batting rubbed black, coal, clink: 
out of his furnace, grit, sponges, a 
many other items of similar nature go 
form the contours of the landscape. On 
the scene is built up, a frame is put 
front of it. Through this the last touc! 


FROM RUBBISH HEAP 





E] 








t on, as looking straight through it 
effect gained by the camera is pro- 
While lighting the scene is the 
important part of the procedure, 
<tra-powerful lights are used, only 
- to be found in every home, varying 
forty to 100 watts. A very small are 
t is occasionally used. With the light- 
irranged overhead or from the side, 
sometimes even from underneath, 
e is another readjustment of the odds 
| ends that make up the landscape. The 
nner in which the clouds are lit on the 
tographed sky, solves the direction 
m which the greatest amount of arti- 
| light must be directed. 


ELECTRICIANS AIDED BY PLIER 
IN REMOVING INSULATION 


Electricians often experience difficulty 
removing insulation from wires with 
inary pliers because the insulation 
st be mashed near the jaws, and the 
re is thus flattened so it may easily 
ik. To overcome this difficulty, a 
ecial plier has been made. The tool is 
und down near the point so the wire 
enters at the most convenient angle, and 
a small surface of the insulation is 
exposed to the pressure of the jaws, thus 
bling the workman to cut it without 
ury to the wire itself. By locating the 
— cutting point near 
. the tip, small 
pieces of insula- 
tion will fall in- 
stead of clinging 
to the pliers as is 
the case when the 
covering is mashed 
near the jaws. 














GIANT HOUSEFLY RUN BY MOTOR 
SHOWS DANGERS OF PEST 


\ 


isitors to state fairs this year will see 
otorized housefly bigger than a bull- 
dog whose terrifying appearance is en- 
need by electric illumination. The giant 
echanical fly was constructed by the 
vernment to demonstrate how the pest 
reads disease and contaminates food. It 
made of papier-mache and plaster, and 
side the body is a tiny motor and re- 
ducing gear which enables the insect to 
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Making Model of Giant Housefly; Electric Motor In- 
side Body Raises and Lowers the Head 
raise and lower its head, thrusting it into 
a sugary solution and lifting it out. Build- 
ing the gargantuan insect was no simple 
matter. First, a model of the fly’s body 
was made of wood and wire and a casting 
was formed of that model. The papier- 
mache shell was built over this core. The 
insect is two feet high and thirty inches 
long, has lifelike wings and papier-mache 
legs reinforced with wire. 


NAME PRINTED ON GOLF BALLS 
BY SELF-INKING MARKER 


Golf balls can now be printed with the 
full name of the owner by a self-inking 
marker which presses in the means of 
identification without injuring the balls 
in any way. The device, when in opera- 
tion, somewhat resembles a nutcracker, 
the ball being placed in a grooved recep- 
tacle in the end, and pressure being ap- 
plied to two han- 
dles. The ink tube 
or cartridge al- 
ways is in posi- 
tion for inking 
the type and con- 
sists of a flexible 
tube of indelible ink, which is supplied to 
a silk pad through fine perforations. 




















Traveling Block, Swivel and Hook Ready to Pick Up 
String of Drill Pipe 
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Drillers around the ‘“Kelly’’ Which Fits 
Hole on Rotary Table 


into Sq 





4. VER since old Colonel Drake in 18 
“ drilled what later proved to be t 

first oil well—down to a depth of sixty-t 
feet—man has dropped his drilling to: 
deeper—seeking larger oil production a1 ; 
longer-lasting fields. Ten years ago, 
5,000-foot well was considered very de 

but today that depth has been virtua 
doubled. <A rotary drill has gnawed i 
way 9,700 feet below Semi-Tropic rid 
on the west side of California’s San J]: 
quin valley. 

One hundred and nine tons of thi 
walled steel pipe, with a hard bit screw 
onto its lowest stand, drilled the last f 
of this deep hole. Down through a tw 
mile column of mud, through alternati: 
lavers of sand and shale, toward the bo 


tom of what in the Pliocene period w 
an ancient sea, the hole points. 
As the bit turned 100 times each mit 
ute, up through the hole, outside the d: 
pipe, came quantities of dark-gray mui 
It had traveled from the surface two mil 
down and up again. As it poured dow: } 
the sluice boxes, darker streaks and bub 
bles of varying dimensions marked it 
surface. Oil! Black gold had come wy 
two miles to the light of day. 
Here, on a gamble, man had sent dow: 





Li | 


a 


- FF 





i 
f 


+ 


or Black 


breakdowns. 
lown it 


ols seeking the deepest oil sand yet 
trated. Geologists had learned that 
her near-by well had shown traces of 
So Shell Oil company officials decided 
pend $300,000 in testing a new area. 
n went the bit for the first time in 
e last year, and until late February, 
ee drilling crews worked daily, running 
lrilling, running out, until the world’s 

t oil well had been completed. 
During the last mile and a half of drill- 
he crews took samples of the earth 
Alternately the bit passed 
ugh shale and sand, both 
hard, gray deposits. Once the drill 
ed through a 100-foot layer of shale, 
of the widest found during the two- 
e descent. When the 
them, examined 
microscope there appeared millions 
minute shellfish, or “forams,” (forami- 
which existed in the ancient 
once ebbed and flowed in what is 
California. Their bodies gave up 
of the oil that flows from California 


study. 
lavers of 


“cores,” as oil 


know were under 


fera) sea 


entually the drill in Williams No. 1 
have reached the bottom of that an- 
Until that time, the oil possi- 
ties of the hole will not be exhausted. 
hether this thin-walled steel drill pipe 

ustain its own great weight at depths 
four miles remains to be 
Aside from that 
it weight and battling the intense heat 
t exists at such depths, drill crews are 
ly to explore further down for oil. 

drilling down to 9,700 feet, 
modern application of science in drill- 
an oil well thought 
irs ago. No one was injured, no tools 


ere lost, 


nt S@a. 


+1 
nree or 


ned. overcoming 


one sees 
impossible five 


there were no long-drawn-out 
Steam turned the drill, and 
went. As it descended, mud re- 
rning from the depths increased in heat 
ntil at last the circulating fluid when it 
caped into the sluice box reached a 
‘mperature of 126 degrees Fahrenheit. 
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“Christmas Tree” Placed over Mouth of Well to Be 
Brought In; by Means of the Various Valves Pressure 
Can Be Controlled 


Each day the job became more difficult, 
until at last each morning the crew would 
run in 121 stands of drill pipe, each eighty 
feet long. Four hours of twenty- 
four, the derrick man would the 
great traveling block in to pick up a stand, 


each 


swing 
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The limit seems to be governed 
by heat and weight. When \ 
liams No. 1 reached 9,700 f 
218,250 pounds of pipe and 
hung from the cable run 
down from the top of the 
foot tower. The drillers h 
learned a trick, though, that h« 
relieve this great weight materi 
ly. <A float valve, which allo 
the mud to flow down but ne 
up through the drill pipe, he 
make the pipe float as it rests 
the column of mud. Even tl! 
nearly nine-tenths hangs fr 
the top. 

At a depth of two miles, t 
wells are so hot and the pressu 














Lowering String of Large Casing in Well; Right, 
Silent Electric Motor and Gears Inclosed in Single 
Box for Pumping a Deep Well 


the driller would manipulate the engines 
and the cathead, lead tongs and back-up 
men would spin in stand after stand, lock 
them and pull the slips to permit the pow- 
erful engines to drop the string down an- 
other eighty feet. 

The pressure of the column of mud en- 
ables the operator to keep the hole open 
even now during the lower 1,200 feet: 
that is, there is no casing below the 8,575- 
foot level. Although the column of mud 
builds up a pressure of 5,000 pounds to 
the square inch, and thus fights back the 
walls of mother earth, the drill pipe forces 
its way down and, like a snake, follows 
any curvatures that may exist in the hole, 
until it reaches the bottom. Sometimes 
these deep wells will wander 2,500 feet 
away from their vertical path during a 
descent of 7,500 feet, vet the drill pipe 
does not break, so great is its strength 
and flexibility. 

But how deep can man drill for oil? 





is so great that work proceeds only wit! 
difficulty. Water alone has a pressure « 

4,330 pounds to the square inch, and 
column of mud standing that deep in th } 
hole has an even greater pressure. It i 
this pressure holding back the earth tha 
enables drillers to go down in an 
hole” 


‘é 
opel 


at that depth without dropping 


string of casing. 
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ut the heat! At 7,000 feet in one well a 
ometer registered 206 degrees Fahren- 
t. Before cementing that well, fifty tons of 





ere circulated to cool the formation. And 
vou think that one hole was recemented 
imes, and still was wet, you can picture 
e of the difficulties of drilling two miles 


+ 


the earth’s surface. Often 1,000 or more 
of cement are used to shut out the water, 
} vhen this fails, the drillers do not know 


her they have made a mistake in their 
od, or the great pressure has squeezed all 
ater from the cement before it has time & 
each the proper place and harden. 
sinking deep wells, the drillers defer in- 
ng casing as long as possible for with 
tring set the diameter of the hole is 
iced. On Williams No. 1 the top of 
hole measured twenty-seven inches in 
meter, but this was reduced progres- 
ly until it was only eight and one-half 
es across at the bottom. 
» hole deeper than 9,000 feet has yet 
luced oil. At least four others have 
ne below that great depth only to yield 
: ter—and disappointment. Yet the eter- 
| quest for deeper oil fields goes on, 
| oil men believe the time will come 
hen they will draw this liquid gold from 


] 


e . es 
le belts three or four miles below the 


ered: Locking Two Stands of Drill Pipe into Place; Right, 
surtace. Derrick of World's Deepest Well 
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cago and Boston for 
eral years. He found 
reception impro\ 
about 100 per cent w 
the moon was below 
horizon. This is belie 














due to a negative ele 
cal charge on the m 
Another experiment 
also established i: 
pendently the unfa 
able influence of t 
moon on the receptio 
radio waves of 4,000 k 
cycles. Radio waves t: 
el long distances only 


from a layer of electri! 
particles in the upper 


miles from the eart 
This radio mirror, kno 
as the Kennelly Hea 
side layer, is push-¢ 
downward 
moon is passing 0o\ 


when t 








head, which produc 
somewhat the same s 
of disturbance in rad 
transmission as that ma 


by sunlight, which co: 


stantly bombards 








Parachute That Opens Instantly and Intended for Leaps from Very Low 
Altitudes; It Is Shown as It Was Tested with a Dummy 


PARACHUTE FOR SHORT JUMPS 
IS SUCCESS IN TESTS 


Increased safety for aviators is prom- 
ised in a parachute intended particularly 
for emergency leaps at low altitudes. In 
tests, the silken umbrella opened instant- 
ly when dropped from an airplane flying 
less than 100 feet above the ground. Ordi- 
narily an altitude much greater is re- 
quired for a parachute jump because of 
the time it takes the device to open. 


MOONLIGHT AFFECTS THE RADIO 
SAME AS SUNSHINE DOES 


Moonlight, like sunlight, interferes with 
radio reception. Dr. Harlan T. Stetson, 
of Ohio Wesleyan university, has reached 
this conclusion after analyzing the strength 


earth’s atmosphere w 
electrons, these in tu 
tearing apart the positi 
and negative charges of the atmosphe: 
molecules. If the sun is more active 

occasions, as when large spots appeat 

its surface, the degree of ionization 

creases, producing about the effect of lo 
ering the atmospheric layer. The 

creased strength of the reception at pre 
ent over that experienced in the early da 
of broadcasting, and the vastly poorer 1 
ception in the daytime as compared wi 
night, are both due to the changing eff: 
of the sun’s rays on the earth’s atmo 
phere. In addition, however, both d 
and night reception vary from time 

time for what has often seemed no go 
reason at all. It is now believed the cau 
may rest in the sun’s atmosphere itself. 


@Our Bureau of Information is for yor 
benefit. Use it as often as you please. 


of signals between Chi 


cause they are reflected 


mosphere about seven! 





c 


U 
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SI “CANCER” STOPPED 
y ELECTROLYSIS a 
DIVERTER ea 


or electrolysis which 


—}, 





stern bearings, propel- 
ller shafts, and rudders | 
topped by an electrol- 


I 
1ator now available for 
n on any vessel. The 
ehtly concave and cir- | 
ipe, is usually attached 


to the bottom of the | 
h a copper wire hookup 
engine and water-circula- 
tem, and also to the stern 
ind stuffing box on the 
er shaft It is claimed 
» drydock made by 
craft are due to the 
it the circulating water 
with its brass and iron 











ind salt water for an elec | 
constitutes a perfect gal —— 
itterv. No effort is made Workmen, Equipped with Life Belts as Protection in Case of a 


lter this fact in the device. Fall, Removing Power Cables from Brooklyn Bridge 


flow of current is diverted. With LIFE BELTS GUARD WORKERS 
inator installed, a removable core HIGH UP ON BRIDGE 


rode is the only article eaten away. 
Workmen, wearing life belts and sup- 


OUTBOARD BOAT WITH WINGS ported by stout ropes, recently accom- 
SETS SPEED RECORD plished the dangerous task of removing 


three lead-sheeted high-power cables from 








uipped with a pair of stubby wings, Brooklyn _ bridge. They carried 6,600 
utboard-motor boat driven by an volts, but present-day requirements com 
recently set a speed record of pelled substitution of cables working at 
iles an hour for that type of craft 27.000 and 33.000 volts. 
Gardone, Italy. The boat, with its 
} ted bow and short wings on each 7 - 
bears a remarkable resemblance toa SHELL THAT ILLUMINATES SEA 
\irplane when racing. REVEALS RUM RUNNERS 
Coast guardsmen are experi- 
menting with a bomb-signal gun 
designed particularly to reveal 
\ the operations of rum runnet 
and thwart them. The gun is so 
powerful that when fired to wind 
ward it can be hearda mile a i 


and is so equipped that it can al 
so discharge shells with 600,000 
candlepower, which will light up 
the sea for miles around Al- 
though the bombs may explode 


} 


over rum boats or other vess¢ 





fragments will not injure the 





tboard-Motor Boat with Stubby Wings That Set Speed Record crew of the boat that is signaled. 
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ORIGINAL 








by radio-telegraphy 
all that is require: 
wire transmission 
good telephonic co: 
tion between trans: 
and receiver. Whet 
erating as a transm 
the set, after being 
chronized with ‘the 
ceiver, works throu: 
photo-electric cell w 
converts variation 
light into variation 
current. When use 
a receiver, the opt 
feature is dispensed \ 
and a small tracing 
cil takes its place. 


GLIDE BOAT KEPT 











Simple Instrument Used Alternately as Receiver and Transmitter in Sending 
Pictures by Wire, and an Example of Its Work 


PICTURES SENT-AND RECEIVED 
BY SAME TELEGRAPH UNIT 


Transmitting pictures by wire has now 
reached a stage where the person with 
only a limited knowledge of the process 
involved can both send and receive pho- 
tographs. A compact German instru- 
ment, known as a “Chem- 


LEVEL BY STEPS 
IN BOTTOM 


For high-speed tr 
portation on rivers 
lakes, a German engi: 
has made a glide boat 
radical design. St 
have been cut into 
bottom of the craft 
that, even at a speed 
more than twenty-five miles an hour, 
boat remains horizontal in the water w! 
the sterns of others tend to rise. The st 
also give the craft greater stability, | 
mitting more passengers to ride, and si1 
it has no keel in the ordinary sense 
can travel in shallow waters. It avera; 
thirty-nine miles an hour. 





ograph,” can be used 
alternately as a receiver 
or transmitter and is 
simple to operate, since 
the pictures require no 
treatment before trans- 
mission and any original 
can be sent as long as 
its dimensions fit the 
large drum of the re- 
ceiver. At the receiving 
end no chemical devel- 
opment of the transmit- 
ted picture is required. 














Sending can be done by 
cables, overhead lines or 


Glide Boat with Steps in Bottom to Keep It Horizontal at High Speeds; 
Can Travel in Shallow Water as It Has No Keel 
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RE IS NOW GREATEST 
ENEMY OF SHIPS 


now are better cuarded 
the action of their natu- 

the sea, than former- 
recent statistics assembled 
nburg shipbuilders show 

isk of fire has been very 
rably increased. Last year 
sels of 119,409 tons were 
ed to have been totally 
he character of the cargo 
thirty eight, of 
carrying general 


and 

17 tons, 
General cargo is usually 
in regular liners, appar- 
being con sidered safer there 

1 a tramp vessel. However, 
pears the very claim to regu- 
of the liner may 
because the strict 
ince of time schedules of- 


nodern 
danger, 
1uses storm warnings or 
water levels to be 
Added to this is the 


of low 


irded. 

















llaneous goods such a ship 
which cannot be loaded 
wed to best advantage. Fire 
one of the most freque nt and cost- 
allforms of casualtv. Before the war 
ly every fourth ship of the world’s 
intile marine was reported damaged, 
recently almost every second vessel 
ncluded in the returns. 


HACKSAW FITS ONE-INCH SPACE 
AND HAS RIGID FRAME 


Having a throat just deep enough to 
mmodate the blade, a hacksaw frame 
offered enables cuts to be 

le in a space offering hardly more than 
ch clearance. This construction al 
esults in improved balance and rigid- 
aking the frame especially useful for 


being 





Hacksaw Frame That Operates in Small Space 


ig small pipe as it has no tendency 
ibble on shallow cuts. The blades 

be strained tighter with less danger 

breaking, and the cut can be made with 
hand, leaving the other free to steady 
vork. 


Powerful 
onto Empire State Building, the Tallest Skyscraper 


Searchlight Projecting a Sign Advertising the Army 


SIGN PROJECTED ON BUILDING 
BY POWERFUL SEARCHLIGHT 


Transforming the world’s tallest sky- 
1; 


scraper into an illuminated billboard, a 
searchlight was emploved re- 


cently to project words onto the side of 


pow erful 


York. 
“The United 


onto the wall. 


the Empire State building in New 
The light cast the 


States Army 


words 
Builds Men” 


MECHANICAL EYE FOR PLANES 
SEES TWO MILES IN FOG 


For the guidance of aviators, a mechan- 


ical eye has been developed which is abl 


to “see” for a distance of two miles in 
average fog. The apparatus is designed 


to be set on the tail of a ship, sight an air- 


way light through the fog and reproduc: 
on the aviator’s dash a synthetic beacon. 
Che artificial dash beacon is in two parts. 
One shows the fiver whether the airway 
light is to left, right or | 


The other signal shows whether he is ap- 


straight ahead 
proaching it or moving away, and the two 
altitude instruments, 
furnish a landing guide. 


readings, with his 
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plants in neutral or alkaline s«jJ 
because such plants are sure 
die in a short time unless a 
reacting humus is provided 
maintained. The only sure 

to make an acid test is with d 
which change color with vari 
degrees of acidity. Weeds 
will kill wildflowers. 


ELECTRIC FENDER TOOL 
SPEEDS AUTO REPAIR 


Removing dents and bun 
and re-forming beads, flang 
and curves, an electric fen 
straightener does repair work 
this nature faster than it can 
performed by hand methods. a 
accomplishes some_ operati 
that mechanics cannot do. Aft 
the tire is removed and the fe: 


Using a Modern Divining Rod to Which Headphones Are At- er cleaned and oiled, a bend 


tached in Locating Electrical Wiring Hidden under Floors 


DIVINING ROD QUICKLY TRACES 
CONCEALED WIRING 


Electric wiring under the floors of of- 
fice buildings, serving desks with light, 
telephone and buzzer systems, is often 
difficult to locate when repairs are neces- 
sary. For this purpose, a modern divining 
rod, known as a divinator, has been pro- 
duced. It is a small tubular instrument 
to which are attached a pair of earphones. 
The operator uses the headset and moves 
the tube about the floor. When it crosses 
wiring, it transmits a definite and readily 
recognized sound, and when it is above 
an outlet, another distinct sound is heard. 


WAYS TO SAVE WILDFLOWERS 
SOUGHT BY SCIENCE 


Establishing sanctuaries and protected 
areas for wildflower species threatened 
with extinction is not sufficient to assure 
their survival. The special needs of each 
group of plants, particularly their soil 
preferences, must be studied and adjust- 
ments made accordingly before these 
flowers will thrive. This is the opinion.of 
Prof. Edgar T. Wherry, who has made a 
study of wildflower conservation. It is 
useless, he observes, trying to grow trail- 
ing arbutus, moccasin flower and similar 


iron and roughing-out hamm« 
are used to get it into approximate ali: 
ment, and a fender jack is employed 

raise or lower it. The straightener is the 
applied. This outfit consists of a pow 
unit and two frames with twelve a 
seven-inch reaches. In using one of the 
frames, 2,000 pounds’ pressure is appli: 
1,400 times a minute, literally squeezi: 
the damaged fender back into normal p: 
sition. Special dies aid in reshaping t 
crown and re-forming beads and flang: 
after which it is ready for finishing. 











Electric Fender Straightener Which Takes Out Den' 
Faster Than It Can Be Done by Hand 
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YW/HEN you see a handsome diamond 
or an emerald, how can you gauge 





ilue? j 
ir. W. F. Foshag, distinguished scien- f 
connected with the world-renowned j 
collection of the National Museum, 
shington, says that it is fun to know 
ut jewels and he explodes a lot of 1 
lely accepted precious-stone fallacies 
the following: 
hat colored diamonds are , 
tually worthless compared with Cninstiagl 
> 
4. 4 
- 
make pearls of tremendous value; that 


the prolonged contact of a pearl with the 
human body will bring a “dead” pear 
back to life and renew its desired bril- 
liancy; that certain jewels, notably opals, 
“et bring a long trail of bad luck and even 
“Call _~ 3 tragedy to their possessors. 

“First of all,” explains Doctor Foshag 
“many of us need a little elementary in 
formation about just what constitute 
jewel value. This mysterious something 
varies considerably according to the kind 
of precious stone, but we generally can 
define gem beauty as including, or includ 
tv, hardne 


transparency, color and play of color. 


ed in, the factors of rat 

‘The first two factors are important in 
evaluating all jewels. Raritv almost in 
variably spells a high market price, while 
a gem’s hardness goes along with th 


essential quality of wear resistance. Trans 





arency is vital in judging a colorles 
Original Model of Royal Crown of Queen of pe ane , oe oe a = 
mania Made of Gold and Set with Precious Stones; jewel, and color and play of color have 
low, Corsage of Rose, Green, Yellow and White . 


wunine ‘nies in the theant nae 
Diamonds Made for Catherine of Russia prominent roles in the beauty of u 


deep-tinted gems as the blue sapphire, red 
clear-white, transparent varieties; ruby and green emerald. 
it an expert can judge a gem’s trueness “But let us examine, one by one, the 
nd worth at a mere glance with the ‘big six’ in the jewel world, generally a 


iked eye; that common oysters can cepted in the following order as the most 
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valuable precious stones: emerald, dia- 


mond, ruby, pearl, sapphire and opal, and 
try to determine just why they hold their 
enviable distinction. 

“Strange, isn’t it, that the finest type 
of white diamond, purest of all the pre- 
cious stones, is not the most valuable 
gem? However, it rates second only to 
the flawless emerald, which, without set- 
ting or other frill, sells sometimes for as 
much as $6,000 a carat. 

“Perhaps stranger even than this fact, 
is the situation that the emerald, queen 
of all stones, depends for its remarkable 
beauty largely upon certain foreign sub- 
stances: a tiny amount of chromium and 
probably a little vanadium 
ments. 


both rare ele- 
However, it is seldom that you 


Above, Part of the Collection of the Romanoff Tsa 
eft, Pearl Necklace Valued at $1,500,000 

will see a flawless emerald, which } 
explains that gem’s great value. 
name emerald, by the way, is given o 
to a superfine variety of the lovely sto: 
known as beryl, which comes in vario 
shades but in this particular case mu 
be of purest possible rich green. 

“Colored diamonds are also numer: 
and they, 
to impurities, including probably a bit 
iron. Which is a reminder of our fit 
common fallacy—to the effect that « 
ored diamonds are necessarily not 
valuable as the clear-white varieties. T| 
is far from true. Indeed, many pigment: 
diamonds possess all the luster and fire 
the best transparent kinds, and, besid 
they have the added beauty of a rich col 
like emerald-green, ruby-red or sapphit 
blue. 

“Such gems, classed as ‘fancy ston 
to distinguish them from the plain white 


command highest prices. In fact, a pe 


fect blue-white diamond will sell for on! 
about $1,000 a carat while fancy ston 


of similar size will rate up to $3,000 
carat. 
“On the other hand, there are cons! 


erably more colored diamonds which a: 








too, owe much of their beaut 


— 
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Pieces of Medieval Art of Almost Priceless 
Right, Wrist Watch Valued at $20,000; Its 
Crystal Is an Eight-Carat Diamond 
j nferior to colorless and genuine fancy 
eties. Among these abound unsightly 
ents like straw-yellows, flecked greens 


muddy browns, owing their origin 


a 


ibly to the inclusion of foreign min- 


aterials. 


metimes the widely heralded ‘black carat, while sapphires rate much less 
| ynds’ are classed as fancy stones, money because they are tar commonet 
ually they sell for considerably less Both the ruby and sapphire belong to the 
the pure whites. The characteristic corundum family of minerals, the corur 
ness is due no doubt to clouds of dum, next to the diamond, being the hard 
te carbon inclusions. There are two _ est of all stones 
kinds of black diamonds. The one “Major factors in pearl values are 
, lense, opaque stone, employed wide- shape, orient (luster ind color But 
: drilling purposes because of its ex giant pearls are so rare that your t 
( nal hardness. Never is it used as a grain stone may be worth several time 
\ but it is indeed the hardest stone less than a twenty-grain pear] Pertect 
e knows round ones bring price r greater t 
ke the emerald and fancy diamond, irregularly shaped ones, but a good pe 
( by depends on impurities for its shaped pearl is superior to all other 
, us color—however, such a tiny shapes. Delicate pinks, golden vello 
; unt, probably of the metal chromium and blacks are the most popular shade 
you can’t detect it chemically. rhe “There’s certainly a great difference 
1 phire also owes its color—a lovely blue pearl values. A striking example exist 
) foreign matter, such as titanium, a in the case of the famous President Bu 
e metal, or possibly a combination of chanan pearls, consisting of a string and 
im and chromium. two loose drops of about the same e 
at nest rubies will sell up to $3,000 a one pear-shaped and the other round. At 










Above, Freshening “Dead’’ Pearls by Plac- 

ing between Sheets of Moist Blotting Pa- 

per; Right, Glass Bead Necklace 3,000 
Years Old 


a glance you'd probably guess 
that one of the drops was slight- 
ly more valuable because some- 
what brighter. The truth is, the 
brighter one, of perfect pear- 
shape, is valued commercially at 
more than the other drop and the 
entire string put together. The 
reason is that you could easily duplicate 
the round drop as well as the string; but 
luster and symmetrical shape virtually 
forbid the duplication of the higher- 
quality drop. 

“Don’t accept the much advertised no- 
tion that America’s common oyster can 
make pearls of great value. True, the 
object derived from our bivalve is a gen- 
uine pearl, but it lacks beauty and hence 
has virtually no value. The Yankee oyster 
makes its pearl out of the same material 
it uses to build its shell—layers of car- 
bonate of lime and conchylin. Sut to 
make a precious stone, it would have to 
have more iridescent materials so as to 
give the much prized luster. 

“Another foolish fallacy holds that the 
prolonged contact of a pearl with the 
human body will bring a ‘dead’ one back 
to life. A variation of this fable is that if 
you don’t wear your pearl most of the 
time, it surely will die. Now, pearls will 
lose their luster, to be sure, but the ‘death’ 
usually takes between 150 and 200 years. 

“How these notions originated is quite 
understandable. A lady takes a rope of 
pearls out of its case after a long interval 
and notices that they are dull-looking. 
She puts them around her neck and ap- 
parently they freshen up immediately. 
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The truth is that contact 
with the moisture of t 
skin has brushed aw 
much of the dust adh: 
ing to the gems, so th 
naturally they will b 
come brighter. 

“Here’s the reason 
pearls ‘die.’ They are 
made up by Mother N 
ture in an entirely diff 
ent way from all other 
precious gems, consis! 
ing of alternate layers of 
mineral and animal ma 
ter, the former bein 
carbonate of lime an 
the latter conchylin (m: 
rine-shell material of hig 
iridescence). In conch) 
lin is a considerab 
amount of water. A 
time goes on, the wate: 
dries out and the get 
loses its luster. 

“If your pearls are dull but not entire! 
‘dead,’ you probably can freshen them u 
almost immediately by simply puttin 
them away, when not in use, between tw 
sheets of moistened blotting paper. Thi 
way of treating them offers enough mo! 
ture to be effective usually for a period « 
several months. 

“Considering the opal, last of the ‘bi 
six’ precious stones, you find it classified 
as a quartz, but differing from that min 
eral in that the opal is never crystalliz 
and contains a tiny amount of water. Thi 
jewel is comparatively soft and therefor: 
virtually unmountable, but to some extent 
it makes up for this deficiency by a spe 
tacular play of brilliant colors. Ofte: 
times a single opal will exhibit brillia: 
green, yellow and red flashes. The fine 
of these stones will sell for as high a 
about $300 a carat. 

“Volumes have been written to th 
effect that certain jewels, notably opal! 
bring a long trail of bad luck and eve: 
tragedy to their possessors. Of cour: 
this is absurd, but there is a grain of trut 
in the notion, for when a person possesse 
a gem of very gréat value he is natural! 
in line for the greedy and cunning device 
of rogues who may stop at virtually noth 
ing in an effort to steal the treasure.” 








— 
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: [E WONDERS OF TOMORROW AS GLIMPSED TODAY 


— 





















Apparatus Which Makes Electron 

Rays Visible by Diverting Them 

rom Their Path by Means of a Mag- 

net, Represented in the Photograph 
by the Globe 


Vi Testing Giant Loud 


4 Speakers with the Aid 

y of a Microphone; to Al- 
# low the Waves to 
Spread to All Sides, 
the Speakers Are Held 
Up Vertically 





Above, Huge Loud Speakers Built on Entirely 
New Lines and Curves in Order to Attain a 
Purity and Volume of Sound Hitherto Impos- 
: sible; Right, Delicate Apparatus Constructed 
to Measure Vibrations; It Was Built to Record 
the Vibrations in the Hull of a Faultily Con- 
structed German Cruiser so the Origin of the 
Vibrations Could Be Found and Steps Could 
Be Taken to Correct the Errors 


ndschau 
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a box weir at the head of 
the tank, but it was four 
that 
such a speed in a 
low tank had a tenden 
to pile up in waves. 


water flowing 
sn 


system of vanes was the: 
installed in the wate 
delivery slots that wou 


“comb out” the wat 
and make it flow smoot! 
ly. The new tanks ar 


to be sixty feet long a 
half that wide. Water 
to throug 
two 


be delivered 
feet 

diameter, each equippe 
with a 


mains, five 








Gun Crew of British Navy Wearing Gas Masks with Which All Gunners 
Have Been Equipped as Protection in Chemical Warfare 


GAS MASKS WORN BY GUNNERS 
OF THE BRITISH NAVY 


All gun crews of the British navy now 
are equipped with gas masks as a protec- 
tion against bursting shells and other 
forms of gas attack. The masks are ex- 
pected to enable the gunners to remain at 
their stations in the face of a gas barrage. 
PRACTICE TANK FOR OARSMEN 

TO HAVE FLOWING WATER 


Plans for a new gymnasium at Yale 
University call for installation of two 
tanks in which full 


rotary pumy 

Sliding seats like those 

© P. & A. Photo used in shells will su 
port the crew who w 


use regulation oars. T 

unskilled oarsman, who fails to start h 

pull at the instant his oar enters the wat 

or who does not feather properly, wil! 
“catch a crab” just as though he commit 
ted the same fault in a racing shell. 


AUTO PROPELLED BY ROCKETS 
IS SUCCESS IN TESTS 


Successful tests recently were conduct 
ed in Berlin with an automobile propelle 
by rockets. The rocket car is of uncon 
ventional design since the engine is ré 
placed by the propulsive explosives. It 
driven by the firing of successive rocket 


j 





crews can ply their oars 


in live water under con- 


ditions approximating 
of a real r 
Many problems were 
faced 
an arrangement and hy- 
draulic 


those ace. 


in planning such 
engineers 
structed a miniature tank 
to work out some of the 
difficulties. The main 
problem was to force a 


con- 


steady, controllable flow 
of smooth water past 
the seats at a speed vari- 
able up to eight miles an 











hour. A steady flow was 


obtained by constructing 


Rocket Auto Recently Tested in Berlin; 
the Successive Explosions of a Series of Rockets 


Propulsive Power Is Supplied by 



































Germany’s First “Pocket Battleship,” a 10,000-Ton Armored Cruiser; Her Hull Is Electrically Welded and 
Her Eight Diesel Motors Develop a Total of 50,000 Horsepower 


By JOHN WARREN WOODLEY 


THE London naval treaty of 1930, rati- 
fied by the United States, Great Brit- 
and Japan, in challenging navies to 
luce and keep fit,” has resulted in an 
rely new order of shipbuilding, both 

and mercantile. 

hat treaty definitely restricted the in- 
lual tonnage and maximum gun cal- 
allowed in each type of man-o’-war 
the three nations and thereby focused 
ntion on the problem of saving weight. 
the same time, the treaty limited the 
1 tonnage the nations might build in 
different classes of warships. Naval 
igners, therefore, were faced with lay- 
out lines for efficient “small” ships so 
the greatest number under the total 
nnage allowance might be constructed. 
(he ingenuity of navies in meeting this 
illenge to reduce and keep fit has shown 
effect on merchant-marine vessels, for 
ere a naval ship can pare hull tonnage 
| thereby add more guns or armor or 
peed, a merchantman can shave off 
ight to be applied to increased cargo 
passenger capacity. 


Weight saving in the American navy 





started with experiments on its cruisers 
authorized in 1929. These were restricted 
to 10,000 tons each, and eight-inch guns 
To private shipyards securing contract 
for these greyhounds of the sea, cash 
bonuses were offered for production of 
weight-saving materials or methods, pro- 
vided efficiency were not sacrificed. 

The navy itself concentrated every ef- 
fort on the “Pensacola,” second of the 
10,000-ton cruisers, which was to be con 
structed at a government navy yard. Nine 
hundred tons, or almost nine per cent of 
the ship’s total weight, were eliminated 
from the original plans and diverted to in 
creasing the “Pensacola’s” offensive and 
defensive qualities. This weight saving 
was accomplished by 

A general use of electric welding in 
place of riveting. 

The use, wherever possible, of alumi- 
num paint instead of oil paint; and 

The utilization of aluminum alloys 
aluminum foil, and corrosion-resisting 
steels for interior and exterior fittings in 
place of rolled or cast steels hitherto em- 
ployed. 
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Electric welding was undertaken suc- 
cessfully in the United States at the time 


of our entry into the world war. After- 
ward, however, it was neglected until the 
design of our new 10,000-ton cruisers was 


actually started. Rumors of the extensive 
use of electric 


“pocket” 


welding in the Germ 
“ihr 
1 


revived the interest of naval constructors, 


an 
battleship satz Preussen” 
and they made such strides in the develop- 
ment of this form of welding that today 
no other nation applies it to such an ex- 
tent as the United States, and, as a result, 
American naval and merchant shipyards 
are using this great weight-saving method 
to replace rivet construction wherever it 
is possible. 


The second means of diverting weight 


to military uses in the “Pensacola”— 
aluminum paint for interior ship use—has 
now been made general throughout the 


Less than half the weight 
of oil paint, it resulted in the case of the 
‘Pensacola” in a saving of 80,000 pounds. 


naval service. 


In the third category of modern ship 
construction 
rolled cast 
complished and still continues. 
So-called stainless with but sixty 
per cent the weight of cast steel for the 


-use of alloys lighter than 


or steel—much has been ac- 


research 
ste el, 
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same relative strength, is now stand: 
in the in the form of structu: 
shapes, plates, rods, bolts, nuts and for 
Wire rope of this 
by the navy 1 


navy 
ings. teel, first u 
n submarines, is now regul 
tion equipment. Dielock steel chain, d 
veloped at one of the navy yards, has bs 
given service tests aboard cruisers, su 
and, thou 
lighter, has been found superior in ten 
strength to cast-steel chain. Special-tre 
ment 
loys in 


marines and minesweepers, 


steels 
the 
portant to naval aviation, and this is h 
ing a effect upon commer 
aviation, increasing the pay load with 
sacrificing safe strength. 


vying with aluminum 
weight-saving game 


are 


SO i 


beneficial 


Marine-engine construction is feelir 
the modern trend. Investigations of 
hardened copper alloy to replace hea 
phosphor-bronze alloys used in mat 
pumps are under way. Bright aluminu 


foil in several layers as a pipe coveri! 
has proved excellent heat-insulati: 
naterial and than 500 
lighter than the asbestos and canvas p1 
viously utilized. Successful stainless 


an 
is more 
ste; 
forgings have been made for high-spes 
tests 

being conducted on light Diesel engines. 


machinery parts. Satisfactory 























The “Commandant Teste,” a 10,000-Ton Wall-Sided Floating Hangar; She Is Intended to Launch Seaplanes 
from Catapults, and to Hoist Them Inboard from the Ocean by Means of Derricks 








per cent 




















STRESS ON PLANE 
PROPELLERS IS 


POPULAR MECHANICS 


61 





ere merchant-ma- 
Diesels weigh from 
o 300 pounds per 
aircraft 
for 
and 


epower, 
‘ls, developed 

afloat 
re, weigh from two 
pounds per 
Research 
are being direct- 


t 


ry use 


hree 


epower. 


the navy and com- 
ial manufacturers 
rd bringing down 
veight of Diesel en- 
for submarine use, 
of this 
imentation will fur- 


the 


he success 


progress oft 
litioning” both 
nd merchant-marine 


na- 


SIXFOLD 


rplane propellers 


} 


ibly endure more 


rent kinds of severe 


simultaneously 


any other members 


juivalent size and 





it in industry. 
n a plane ‘is in 
rht flight there are 











five major loads 
on the blades, and 
ning another is added. First, there 
1 


nding, induced by the thrust of the 
peller as it pulls the ship forward. 

come the centrifugal loads that 
iggle to tear the blades from their 


ts as the tips slash through their 


ular course at speeds often in excess 


Also, because of 
erodynamic action of the blades, thev 
given a twisting stress that tries to 
them in their sockets. In addition 


00 miles an hour. 


he two centrifugal loads and the two 


urse, another ‘stress is added, due 


1 


ues, the propeller is subjected ‘also to 
tions transmitted through the crank- 

and when the ship turns off its 
to 
action of the spinning 
es. In addition abrasion, rain, cold, 
even small particles of rock enter in 


vy roscopic 


he picture of forces. 


Business End of Huge Telescope in the German Observatory at Babelsberg; 
It Is Equipped with a Triple Photographic 


Refractor 


TELESCOPE LIKE BIG NAVY GUN 
IN GERMAN OBSERVATORY 


] 


One of the best equipped observatories 
in Germany is located at the Berlin uni 
versity at Babelsberg where the most 
modern astronomical apparatus is_ in- 
stalled. rhe telescope is so huge that it 
resembles one of the guns of a battleship 


PARAFFIN BATHS FOR ORANGES 


Oranges and other citrus fruits are be 
ing passed through a bath of liquid paraf 
fin before they are sent to market by one 
California shipper. The fruit emerges with 
a thin, glossy coat that not only makes it 
more attractive to the eve but preserves 
it from decay or softening almost indefi- 


nitely. 











POPULAR MECHANICS 











000,000,000 cubic feet and 
the new reservoir, t 

cover twenty-one square 
miles, will add 22,000 

000,000 cubic feet for the 
operation of locks, and 
at the same time wil 
help control floods on the 
Chagres river and suppl) 
hydroelectric power for 
the Canal Zone. During 
the last three years, 
6,000 vessels have passed 
through the canal annu 
ally. The net tonnage 
has been over 29,000,000, 
the cargo tonnage more 
than 29,600,000 and the 
tolls about $27,000,000 

vear. The United State 
leads in traffic with more 
than forty-six per cent 
and Great Britain is sec 
ond. Two-thirds of the 








ships pass from west to 


Automatic Golf Tee for the Driving Range, Which Places a Ball in Posi- east, carrying principally 


tion to Be Hit When Plunger Is Pressed with Foot 


TEE FOR GOLF DRIVING RANGE 
ELIMINATES STOOPING 


Stooping to place every ball in position 
on the golf driving range now is eliminat- 
ed by the use of an automatic tee oper- 
ated by a foot plunger. The supply of 
balls is contained in an underground tube. 
Pressing the plunger raises one ball to 
the tee, the height of which may be ad- 
justed to suit the player. The automatic 
tee enables faster driving, and allows the 
player to retain his swinging stance. 


NEW DAM FOR PANAMA CANAL 
TO HELP TRAFFIC 


Steady growth of traffic through the Pan- 
ama canal, expected to increase at the 
rate of 1,000,000 tons a year, is responsi- 
ble for government plans to construct an- 
other dam twelve miles above Gatun lake. 
The project includes a dam 2,700 feet 
long and thirteen small saddle dams, and 
will cost $15,500,000. It will be known as 
Madden dam and will insure a reserve 
water supply sufficient to care for all ca- 
nal traffic for the next century. Useful 
reservoir capacity in Gatun lake is 32,- 


mineral oils, lumber, ores, 
nitrate and wheat from the Pacific, and 
iron and steel manufactures from the At 
lantic coast. The reservoir level of Mad- 
den dam will be 240 feet above the sea. 


FIRE AND BURGLAR-ALARM UNIT 
OPERATED AUTOMATICALLY 


Fire and burglar alarms for the home 
or office have been combined in one sim- 
ple unit that is automatically operated 
The alarm is in the form of a motor-driv 
en siren, and the outfit is quickly connect 
ed to the building’s electric circuit. The 
fire alarm is operated through thermo- 
static switches attached to the ceiling, 
which make con- 





tact when room 
temperature rises 
to 120 degrees, 
causing the siren 
to sound continu- 











ously. The same 7 

siren is operated through burglar-alarm 
switches placed in windows or doors, con- 
tact being made when a window is raised 
or a door opened. The alarm system may 
be obtained for direct or alternating cur 
rent and also can be run by batteries. 
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sEAUTIFUL MEDALS ARE 


Few people real- | 
that the United & 
ites government, 
ugh the mint at 
ladelphia, sells beau- 
bronze medals, 
endid examples of 
sculptor’s art, for 
inal sums as low as 
enty-five cents. In 
way a remarkable 
lection of works in 
within the 
+h of all. The mint 
looked upon as the 
‘e where the coins 
the nation are man- 
ctured, but, in addition to these, the 
dals of the army and navy are struck, 
ell as medals commemorating each of 
presidents, some of the secretaries of 
treasury, and special events in the his- 
of the nation. Many smaller coun- 
es do not have mints of their own, and 
Philadelphia mint also coins money 
“some of these, competing for this work 
th the French and English mints. The 
lals commemorating the presidents are 
irticularly handsome works of bronze, 
ree inches in diameter, and are sold for 
Those of the earlier presidents were 
igned by noted sculptors in Europe, 
ut the later ones were made by Ameri- 
n artists. Presidential medals were first 
ide in silver, and were given to Indians 
peace offerings by the war department ; 
ence they became known as “Indian 
ice medals.” Naturally the work of the 
int is enveloped in secrecy. No photo- 
raphs may be taken, and rifles may be 
een conveniently placed on all walls. 


nze is 










Making Model for a Medal and Examples 
of Some of Beautiful Designs Turned Out 
by United States Mint 
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OFFERED BY UNCLE SAM 








When new designs 
of coins or medals 
are authorized, the 
first step probably will 
sketch on paper, 
possibly ten or twelve 
inches in diameter. 
From this, a wax mod 
el, the same size as the 
sketch is made, and then 
a plaster mold. Alter- 
nate layers of nickel and 
copper are deposited 
upon.this plaster ca 

until a rigid 
facsimile of the coin or 
medal, many times en 
This large replica is 


be a 


copper 


larged, is obtained. 
then put into a delicate machine, import- 
ed from France, which works on the prin- 
ciple of the pantograph, and accurately 
cuts a soft steel die to the size required 
by the actual coin or medal. So delicate 
is this machine that the sun shining on it 
will cause trouble. The master die is then 
heat-treated and hardened. 


SUGAR FROM COCONUT PALMS 


Ceylon producers are making an effort 
to develop a market in the United States 
for palm-sugar, or This prod 
uct is made principally from the sap of 
the flower of the and 
sometimes from the pamyra palm, and 
tastes somewhat like maple sugar. Tap- 
pers string ropes between the palm trees, 
one about five feet above the other, then 
make their rounds by walking the ropes 
between trees, steadying themselves with, 
the upper strand. 


‘“Taggvery. 


coconut palm, 
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Graceful Design for Water-Tank Tower Which Won 
First Prize in International Competition 
TOWER DESIGN IMPARTS GRACE 
TO CITY WATER TANKS 


Beauty and symmetry of line are being 
imparted to water tanks, as shown by the 
accompanying illustration. This water- 
tower design by Eugene Voita, of Chi- 
cago, won first prize in an international 
competition to develop a general exsthet- 
ic improvement in the character of elevat 
ed steel water tanks. The graceful lines, 
which give the tower the appearance of a 
huge monument, were considered the best 
among designs submitted by 152 contest- 
ants who presented plans for a typical 
200,000-gallon tank for municipal service 


MALARIA MOSQUITO BEING BRED 
TO HELP CURE PARESIS 


Artificial breeding of malaria mosqui- 
toes in quantities sufficient to supply state 
hospitals with this cure for paresis is now 
being attempted by the federal public 
health service. The malaria cure for the 
brain malady is being used throughout 
the United States with the result that 





from fifteen to thirty-five per cent of th: 
sufferers from this hitherto incurable di 

ease get well and are able to return 

their homes. The pure-bred malarial mo 
quitoes will be raised in cages of fine 
meshed screening under scientific cont: 
as to temperature, humidity and nutritio: 
When called for by hospitals, they will b 
delivered in person by a technical assist 
ant trained in keeping the insects at pro; 
er temperatures. At present, malaria 

being induced in paresis patients by bloo 
transfusions, but scientists have decid: 
it will be easier to raise mosquitoes tha 
look for malaria patients. Only one of t! 
three species of malaria mosquitoes pri 
duces a disease that brings beneficial re 
sults, so it is necessary to select the exa 
kind carefully for the breeding work. T] 
efficacy of malaria in combating pares! 
lies in inducing a maintained fever at i 
tervals which destroys the paresis gern 


ZIGZAG WHEELS ON TRACTOR 
LEAVE NO MARKS BEHIND 


Zigzag tractor wheels are being used i: 
England to roll grasslands and slippet 
surfaces because they do not leave marl 
on the turf. To the eye the wheels appear 
to be “waved,” but are actually circular i: 
periphery. The formed by thx 
edges of a series of steel rings, equall 
These rings are round, but are 
waved sidewise, so the track presents a se 
ries of waves or zigzags. When the rolle: 


tread is 


spaced. 


1 


is in operation, the wheel rings grip th: 
grass surface very firmly. The springy na 
ture of the turf causes slight ridges whic! 
are obliterated when the wheel has passed 
For very hilly grasslands or for agricul! 
tural uses, a special type of wave-whec! 
roller is used. 


, 
| 
| 
| 
| 











Zigzag Wheels on a Tractor Which Roll Turf without 
Leaving Any Marks in Their Wake 




















.RDY WILD FLOWERS DEFIED 
ANCIENT GLACIERS 


nts of the temperate zone may have 
| the oncoming ice of the glacial age 
nds of years ago, and clung to their 
within a few miles of the moun- 

of frozen water. This possibility 1s 
ed by Prof. Edgar T. Wherry, of 
‘niversity of Pennsylvania, after a 
of geographic varieties of the com- 
moss phlox. He found that the 
raphic distribution of these phlox 
es makes it appear probable that 
low migration of the plants took 
not from south to north but from 
to west, parallel with the ice front 


ithin a few miles of it. This suggests 
living conditions for temperate-zone 

were not altogether impossible 
though it were at the very bound- 
of the glacial fields. 


LUMINOUS HELMETS PROTECT 
TRAFFIC POLICE 


traffic officers are being equipped 
“halos” in the form of luminous hel- 
as a safety measure so they can be 
easily by motorists at crossings when 
ecting traffic at dark intersections. 
pes of phosphorescent paint are placed 
helmets, and it has been found that 
tripes not only protect the policemen 





fhe Officer Wearing Helmet with Luminous Bands 
so Motorists Can See Him in the Dark 


aid pedestrians in distinguishing a 
ndarme in case of need. 
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Courtesy, J. V Hyka 


Aerial Lighthouse in Europe Which Serves as Land- 
mark by Day and Flashes Beacon at Night 


LIGHTHOUSE ON AIR-LINE ROUTE 
HAS HUNDRED-MILE RANGE 


Lighthouses now are being employed to 
guide ships of the air as well as the liners 
of the sea. One large lighthouse, resem 
bling those found along the seacoast in 
general appearance, is located in Czecho 
slovakia on the air route from Prague 
his beacon has a range of more than 100 
miles and serves as a day-and-night guide 
for the passenger air liners. 


FLOW OF BLOOD IS REVERSED 
TO RELIEVE GANGRENE 


To relieve gangrene, the flow of blood 
in a patient’s hands and feet was reversed 
and the subject has lived for twenty years. 
The operation was to relieve a disease in 
which small arteries were affected, the 
tissue supplied by them dying when it 
did not receive proper nourishment. A1 
teries in the legs and arms were linked 
with the veins, enabling the blood to pro 
ceed from the heart through the veins and 
back through the arteries, thus reversing 
the normal flow. With the blood flow re 
versed the patient improved rapidly. 
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Model of a Solar Furnace Which Concentrates Sun’s 
Heat through a System of Mirrors 
SUN’S HEAT IS CONCENTRATED 
IN SOLAR FURNACE 


Operated through a system of mirrors, 
a solar furnace in model form has been 
made by scientists of the California Insti- 
tute of Technology who believe the ar 
rangement is capable of placing eighty per 
cent of the sun’s heat at the disposal of 
man. It is estimated the latest heat gen- 
erator will be able to produce a tempera- 
ture of 4,500 degrees centigrade, which 
will melt tungsten and turn diamonds into 
vapor. The apparatus reflects the sun’s 
rays by means of nineteen mirrors to a 
focus beneath a mounting similar to that 
used for the telescope at the Mount Wil- 
son observatory. There is no known sub- 
stance which will remain unchanged when 
it is subjected to the terrific heat at the 
focal point. 


SCREW-MACHINE PARTS MADE 
BY DRILL ATTACHMENT 





W ork that here- 
tofore has re- 
quired a lathe or 
screw machine, 
can be done by a 
turning and form- 
ing attachment 
for a drill. While the tool accomplishes 
every turning and 














forming operation, 
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there are no bearings to wear out, gea 
Any mot 
that will operate the drill also will run t 


attachment. 


to strip or belts to maintain. 


In operation, the piece 
stock is placed on the drill chuck, the ; 
tachment is located with its stock opt 
ing directly in line, and is clamped dow 
The drill is started and, as the stock 1 
volves, the tool is fed in by either a han 
wheel or a lever. The device works equally 
well on round, square or polygonal sto: 


OIL MANUFACTURED FROM COAL 


Oil is to be made from coal by a Briti 
firm through a process recently patented 
and a plant to handle 1,000 tons a wee 
is being built in England. It is claimed 
that one ton of raw coal can be treat 
by the process in each retort in twent 
four hours, and the output is estimated at 
10,000 gallons of gasoline, 10,000 gallo: 
of fuel oil and 750 tons of smokeless co 
a week, in addition to sufficient gas to he 
the retorts. 


FLEXIBLE GEAR ABSORBS JOLTS 
IN DRIVING SHIP 


Bumps and jolts 
which threaten to 
weaken the me- 
chanical driving 
units of ships are 
eliminated by the 
use of a flexible 
gear which ab- 
sorbs the unequal torques, delivering full 
driving power to the propellers. Increased 





power and speed are extracted from the 
exhaust steam discarded by the 3,200 
horsepower expansion engine of one larg: 
cargo carrier through the use of a 1,000 
horsepower, low-pressure turbine, opet 
ated at 3,600 revolutions per minute. T* 
compensate for the variations which cre 
ate thumps, bumps and jolts, the flexibl 
gear, six feet in diameter, is used. 


HOME OF ALUMINUM AND GLASS 
HAS MANY CONVENIENCES 


Aluminum beams, steel floors and three 
inch outer walls surfaced with aluminun 
sheets are a few of the innovations in 
home of metal and glass that has beer 








Se ee 








~” 


Nf 
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as an answer to the demands of 
in dwellers for a small house that 
efficiency and comfort.  Struc- 
rk is entirely of metal, aluminum 
teel beams and girders being em- 


in the frame. The floors are of 
deck steel construction, in- 
and surfaced with rubber 


The ordinary outer 
by slender 


inoleum., 
are supplanted 
inum columns which hold can- 
er beams from which light cur- 
walls, thick, are 
ended. The walls consist of a 


of light 


three inches 


insulation, surfaced 
aluminum sheet, slightly cor- 
There is no 
rvround 
for 
entrance, hallway, 


ted to avoid glare. 
the 
utilized 


ment, 


being 


ng plant and garage. 
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rt flight of stairs 








to the living room, 
h extends two floors 
height and occupies the major portion 
he upper stories. A large window of 
, permeable by ultra-violet rays, forms 
entire wall space on one side and neon 
parallel the window tops. The light 
be modified to meet the whim of the 
upant. The living room is separated 
the dining area by a partition which 
be moved back to convert the space 
large room. The dining-room 
e has a rubber top which can be rolled 
ke a curtain when not in use. Bed- 
exercise room and bath, separated 


» One 


removable partitions, occupy part of 


main floor. A library and a roof gar- 


are other features. 





Ground Trainer for Flyers in Which Standard Controls Manipulate a Small 
Plane as Jets of Air Are Directed against It 


GROUND TRAINER FOR AVIATORS 
OPERATED BY AIR JETS 


Training for the student flyer can be 
obtained in safety with an ingenious ap- 
paratus developed by a Seattle flying in- 


structor. The student is seated in a “cock 
pit’ with standard controls and a small 
model of an airplane is pivoted in the 
framework so that it can perform all the 
gyrations of a craft in full flight. Air jets 
supplied by a motor and fan, are directed 
against the plane by operating the con- 
trols exactly as done when flying. Loops, 
dives, banks, rolls and other tricks can be 


performed as the student applies pressure 


to the rudder and moves 
the stick for these ma- 
neuvers, thus making 


him entirely familiar 
with the controls and the 
reaction of the plane be- 
makes his flight 
into the air. 


fore he 


@ The earth is belted with 
more than 300,000 miles 
of submarine cables, 
100,000,000 miles of tele 


and 


over 


phone wires, with 








lel of a Home of Aluminum and Glass; Structural Work Is Entirely of 
Metal and the Walls Are Composed of Aluminum Sheets 





5,000,000 miles of tele- 


graph cables. 
































A Cigar, a Book, a Tube of Toothpaste and a Bolt 
of Cloth Used as Receptacles for Smuggled Diamonds 


OWN the gangplank of a transatlantic 
liner shuffles a with appar- 
ently no encumbrances but his clothes. 
A bulge in his sock above the ankle catch- 
es the eve of a watchful 
man, who takes the sailor into custody. 


sailor 


secret-service 
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ricks of the 


A search reveals diamonds in each sox 
Six packets of the precious stones are 
wrapped around one leg, and twenty-fiv: 
around the other. When the seized gen 
are sold at auction the government rea 
izes $90,000. 

Such not uncommon « 
the New York waterfront, where secr: 
service agents are constantly matchi1 
their wits against clever and resourceful 
men—and women—who try to 
tariff and the custom 
There is probably no other commodit 
that offers such 
glers as diamonds. 


incidents are 


run the 
barrier blockade 
temptation to smug 
The reason is simple 
Unset stones worth $50,000 hardly mak: 
a bulge in an ordinary envelope; and yet 
delivered safely in this country, they sa 

the purchaser who evades duty about 
$10,000 and enable him to pay the smug 
gler a tidy sum for slipping them pa 

the government agents. 

Uncle Sam is waging an apparently wu 
even battle in this war on diamond smug 
glers. How agail 
the forces of the law may be gathered fro 
the merest glance at the marine list oi 
the port of New York. There are some 
200 to 300 foretgn ships in harbor most ot 


great are the odds 


the time, with crews ranging from fiftee: 
to 1,500 men each. Any man on tho 
vessels is conceivably a carrier of uncut 
stones, and the manner of concealing t] 
contraband is relatively easy. 

Arrayed this multitude, t! 
force of the special agents assigned t 


against 


guard against diamond smuggling consist 
of a mere handful of men. Even with the 
aid of various jewelers’ associations, th« 
are still overwhelmingly again 
them. Yet the way of the diamond smu; 
gler is not without pitfalls 

In fact, the professional smuggler mu 
be a wizard to continue his game for a1 
length of time, for he has to pit his wit 
against enemies just as clever as himseli 
Besides secret-service men and informer 
the smuggler faces foes in his own rank 
In addition, accident always lies in wa 
for him. Indeed, it has been through ur 
foreseen circumstances that the deepest 
laid schemes have come to light. 


odds 























» d 
monds and equally expensive 
have been smuggled into this 
y in thousand-and-one inno- 

ontainers, such as hollow canes, 
lhpaste tubes, sponges, jars of pre- 
cakes of soap, backs of brushes, 
dges, tins of food and milk, even 
trumpets and nursing bottles. 
ely any objects are above sus- 
Hiding diamonds in shoes is 

ld trick. Years ago a Chicago 




















ntain Pens or the Head of a Cane Frequently Are 
Found to Be the Hiding Places for Gems 


whose feet were aristocratically tiny 
le capital of them by wearing shoes 
ral sizes too large with compartments 
them for loose gems and mounted 
elry. His boots could hold forty-two 
ins, 112 diamonds and_ forty-three 
ls in one trip. A steward noticed the 
between his feet and their 
ering and made it a topic of conver- 
tion, with the result that the news 
ched the ears of a government agent. 
closure followed. 

he trick was a new one when the Chi- 
) man tried it, but, as years passed, it 
ame one of the commonest smuggling 


t epancy 





methods known. Even so, it is tried again 
repeatedly. A year or so ago, the dispro- 
portionate feet of a ship’s electrician led 
to the seizure of $100,000 worth of cut but 
unset diamonds, the arrest of several per- 
sons and the uncovering of the trail of 
an international diamond-smuggling syn- 
dicate that had Antwerp and New York 
as its main bases, and an annual turnover 
of between $40,000,000 and $50,000,000, 
As stated, 
sometimes are the means of upsetting the 
most carefully laid plans. One particular 


unforeseen circumstances 
smuggler wore garters in which he could 
conceal rubies and pearls. One day the 
garters broke betraved His 
wife also came in.for an examination at 
the hands of the government agents. It 
that she had 
extreme thinness to account by wrapping 
hundreds of yards of expensive lace about 
her body. 

For twenty-seven trips across the At 


and him. 


was discovered turned her 


lantic a hunchback managed to carry his 
contraband successfully in an artificial 
hump made of porous plaster and cotton 
wadding, with a filling of rings, 
necklaces and other high-duty valuables. 
His downfall was simple. One of the in 
spectors jokingly asked him if he could 
rub his hump for luck and the “cripple” 


brooches, 


6 
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showed such consternation that 
ination was ordered. 





an exam- 

Due to accident, another professional 
smuggler came to grief. Apparently he 
was a devout, kindly clergyman, who car- 
ried his Bible in his hand most of the time. 
Entering port, his baggage was given the 
usual examination and his Bible taken at 


face value. Walking down the pier he 
tripped, fell and his “precious” book went 
flying. In the unexpected tumble a secret 
spring was released and a shower of dia- 
monds scattered on the ground. 

A clever ruse was that of two brothers 
in the gay 90’s whose trick was duplicated 
within recent years by a man and his wife. 
One of the conspirators would engage a 
stateroom for a round-trip passage. Into 
a hole in the floor was passed a bag of 
diamonds, where it was left until the next 
sailing date. Then, when bidding farewell, 
the voyaging brother would pass to the 
other the concealed contraband, and as no 
suspicion is ordinarily attached to visitors 
of departing friends, the scheme worked 
like a charm, until, in the case of the 
brothers, they enacted their grief at part- 





ing once too often for the secret-service 
men to swallow. Now anyone who 


serves the same stateroom for retu 

passage is open to suspicion. 
Because the custom men know m« 

of the tricks, 


must keep inventing new ways to d 


the professional smugg!l 
ceive them. Sometimes a bold course 
taken, as when the smuggler declares h 
boxes of cigars, pays duty on them wi 
ingly to divert suspicion, and thus pr 
tects the gems cunningly wrapped in thx 
havanas. 

Technique of this recalls the 
woman who posed as a society leader an 


sort 


as such made several crossings yearl 


Top, Examining Folds of Bellows of a Camera for 
Stones; Below, Gems Found in False Heel of Shoe 


always bringing in a wardrobe of gown 
millinery and shoes, upon which the duty 
was paid without a murmur. But the 
woman had servants who traveled in sec 
ond and third-class cabins and brought 
over a fortune in jewels for her each trip 
When one of them told on her mistress, 
was discovered that the alleged societ) 
matron carried on a good retail trade 
with her friends and acquaintances. 

It has been authoritatively stated that 
amateur smugglers are responsible for a 
many contraband diamonds in the Unite: 
States as are brought in by professiona 
smugglers. This is not surprising if on 
stops to think of the vast number « 
tourists annually traveling back and fort 
between America and continental Europe 























imateurs, however, as a general rule 
it clever enough to avoid being 
t by the experienced custom sleuths. 
ere is one factor that greatly aids the 
nment agents in catching amateur 
Congress permits one-fourth of the 
of the confiscated gems to be paid 
informer who “tips off” the gov- 
ent men. 
a result, “double-crossing” is of- 
practiced in 
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jewelry shops 
he continent, 
re gullible 
ricans are per- 
led to buy jew- 
the promise 
the purchase 

| not be reported 
he authorities 
the law de- 
ds: and the 
ers are assured 





their purchas- 
in be conveyed 
the customs 
hout duty. 
But the seller of 
e gems does not 










































ashore,” James Mc- 
Connachie, for 
years in charge of 
the custom-division 
work in New York, 
has stated, “we 
would have to 
search every mem- 
ber of the crew and 
every passenger on 
every ship. We do 
seize diamonds and 
recover hundreds 
of thousands of 
dollars in duties 
annually, but these 
are chiefly from 
tourists who at- 














posing Diamonds Concealed in Bar of Soap, Shaving 
Brush, Twist of Tobacco and Hairbrush 


ep his promise. Instead, he immediately 
rts the sale to the revenue authorities. 
hen, when the returning American cus- 
mer attempts to leave the dock with- 
it declaring the jewels, he is caught— 
nd the informer collects both ways. But 
it is the case of the amateur smuggler. 
ith the professional it is a far more 
theult problem. 
brought 


“To discover all diamonds 


tempt to smuggle 
in finished jewelry. Not many of the so 
called commercial carriers, the carriers of 
unset stones, are caught. We get results 
only when we get advance information as 
to the carrier—and not always then.” 


DOES NAIL DRIVEN IN A TREE 
MOVE AS TREE GROWS? 
Accurate have 
that a nail driven into a young tree does 


measurements shown 
not move in the least, either upward ort 
outward, as the tree grows. The point 
was raised recently when a claim for land 
revolved around a spike driven into a 
young tree as a surveyor’s bench mark 
Botanical experts showed that the nail 
would not move upward since all the 
tree’s growth in this direction is from the 
top. It was also established that the nail 
Instead the tree 
grows around it, imbedding it in the wood 


is not pushed outward. 


and leaving it in the same position. 








~ 
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builder spent two ye 
of spare time at tl] 
job. The mechani 
stands more than five fe 
high, the 
weighs 


pendulu 
seventy-hi 
pounds, and each of t 
weights tips the scales 
100 pounds. Hour, s« 
ond and minute han 
show Omaha time on 
five-foot dial marked o1 
the front window of t 
jewelry store. From the 


window toa rear wall « 


tends a_ half-inch 

rod which carries tl 
power to a clockdi 
eleven feet in diamets 
marked on the wall. 

is this latter dial tl 
shows universal time 
Huge hands, over five 
feet long, carry the nam: 
of cities or countri¢ 
throughout the world 
indicating the time 








Crane Being Used to Hoist Model of Liner “Empress of Britain” to Second- 
Story Display Window; the Craft Weighs Half a Ton 


HALF-TON SHIP MODEL LIFTED 
TO WINDOW BY CRANE 


When a ship model was to be placed on 
exhibition in the second-floor window of 
a London department store recently, 
workmen found it necessary to employ 
the same methods as though a real vessel 
were being lifted. They used a crane to 
hoist the model to the required height 
because the vessel, even in model form, 
weighed half a ton. It is an exact copy 
of the Canadian Pacific liner “Empress of 
Britain,” and is one of the largest model 
boats in the world. 


WORLD CLOCK INDICATES TIME 
IN SCORE OF COUNTRIES 


Showing on its face the time for all 
parts of the world, a big clock with more 
than a score of hands has been built by an 
Omaha watchmaker who used mostly 
parts salvaged from other clocks for its 
construction. In actual cash, the round- 
the-world clock cost only $15, but the 


seconds, minutes an 
hours as compared wit 
Omaha time, which 

shown by a dark hand. There are four 
places on the globe where the time varie 
in minutes as well as hours from loca 


time, and this made it necessary to build 


four smaller dials on the large one. The 
one second hand acts as a synchronizer ti 














Clock with Many Dials and Hands Which Indicat« 
Time in All Parts of World Simultaneously 
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| the time in uni- 
nd the clock 
more than a few 
in months. On 


does 


face is shown the 
in Omaha, Denver, 
Francisco, New 
Aden, Cuba, Bo- 
Argentina,» Porto 
Paraguay, Brazil, 
Honolulu, Ma- 
islands, France, 
nd, Spain, Austria, 
any, Bulgaria, Rus- 
lurkey, Sweden, In- 
ind Holland. 


HIGH LIGHTHOUSE 
AUTOMATICALLY 
OPERATED 


re than 700 feet 
e the Pacific ocean, 
the tiny island of 
Ha- 
islands, stands the 

st lighthouse main- 
ned by the United 
It is perched atop 

gh rock, very difficult 
climb, and 
matically, 


ua, among the 


functions 
burning 














i whole year without 
ttention. Ordinarily 
hthouses display their 
from points not 


©) Planet News, Ltd 


more than 200 
above the level of the sea, because 
erwise they may be obscured by low 
uds or fog. In Hawaii, however, fog 
rare which made it practicable to erect 
light at a great elevation. The light 
sited once or twice a year by a tender 
) installs fresh tanks of gas. 


BOTTLE DRIFTS TO PHILIPPINES 
FROM COAST OF MEXICO 


Virtually spanning the Pacific ocean in 
hteen months, a bottle cast adrift off 
e coast of Mexico was found recently 

the Philippine islands. The bottle, 
ntaining a note giving latitude and 
ngitude, was thrown overboard by an 
er of an American steamer on August 
1929. When it was picked up last 
ruary it had drifted about 7,900 miles. 


} 





Portable Canvas Chute Which Is Quickly Set Up to Serve as a Fire Escape; 
It Is Intended for Institutions Housing Children 


CANVAS CHUTE IS FIRE ESCAPE 
FOR CHILDREN’S HOME 


efficient fire 
escape for children’s homes and orphan- 
the matron of one such 
stitution has invented a chute 
The chute is so made that it can be quickly 
put into position in case of a blaze, and 
the children placed in it to slide to the 
ground without injury. In a recent test, 
thirty children slid down the chute in less 
than two minutes. Where the safety de- 
installed, part of the fire 
drill consists in training children to use 
the chute without fear. 


As an inexpensive but 


ages, sritish in 


canvas 


vice has been 


@ Write our Bureau of Information, if 
you wish to know who makes or sells any 
Send 


article described in this magazine. 


no postage; the service is free. 
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GIANT ORGAN CONTAINS EIGHT THOUSAND PIPES 





























One of the world’s largest musical 
struments is the huge pipe organ be 
constructed for the municipal auditor 

in Philadelphia. It has four manu 
more than 8,000 pipes, from half an it 
to thirty-two feet in length, and prod: 
ing from sixteen to 16,000 vibrations | 
second. More than 100,000 separate pat 
are contained in the organ and all el 
trical contacts are of sterling silver. 1 
instrument has two consoles and can 
played from two different locations in t 
building and an automatic feature enab 
it to be played without human aid. Eve 
known percussion instrument is includ 
in the assembly. 























HUMAN LIFE TO BE HEALTHIER 
BUT MAY NOT BE LONGER 


Present indications are that the span 
human life, the actual number of yea 
which an individual may attain, probab! 
will not be lengthened much beyond 
present limits, but it will be lived in mu 
greater health and happiness than at pr 
ent. This is the conclusion of Lee | 
Frankel, insurance company official, w! 














Views Taken During Construction of Giant Organ ‘ ie ce 
Which Will Contain Eight Thousand Pipes has made a close study of the possibi 
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here is no evidence at present to 
a belief that human life can be 
ed greatly beyond its presumed 

limits, he says, but adds that 
ibility to adapt himself to his en- 
ent makes it impossible to predict 


1 
} 


ely that he will not go farther along 
e and push ahead his life span to 
extent. Enough is known now to 
e the number of people who can 
present 
of life, and even to push this age 
Future application 
esent scientific knowledge, however, 
ake the man’s life much 
ier, he asserts, with the doctor la- 

to prevent disease rather than cure 
nd health habits being taught in 
ls along with the three “R’s.” Un- 
will disap- 
and death in childhood will be rare. 


sixty years, the average 


ther ten years. 


average 


disease, he believes, 


ONE-MAN PORTABLE SAWMILL 
BUILT ON AUTO 


ing a sawmill that he could move 
from job to job and could operate 
‘if, a Portland, Ore., 


his automobile. 


man built one 
When 
for the 
i gear transforms the rear of the car 


e chassis of 


heing 
eing 


used as a conveyance 











acaihigh J 





tal 


le Sawmill Built on Auto Chassis and Operated 
by the Engine of the Car 


combination endless belt, saw and 


17 
: 1) 


i 
P- 
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EYE OF ELECTRICAL DETECTIVE 
SPOTS COUNTERFEITS 




















Electric Detector Which Spots Counterfeit Certificates 
by Identifying the Paper Stock 


Counterfeit stock certificates can be 
spotted quickly by the use of an electric 
the Westinghouse 
The detector oper 
thickness of 


detector developed in 
research laboratories. 
determining the 
Almost invariably imitation stock 


ates by 
paper. 

certificates are printed ona stock of paper 
slightly different from that used for gen- 
uine shares. A certificate of the latter class 
serves as a standard in setting the appara- 
tus, which brands the imitations as false as 
inserted in it. The 


soon as they are same 


apparatus can be used to test grades of 
paper for and it is 


pected to be of value in distinguishing rare 


magazines also ex- 


paintings from copies and imitations. 


NONSKID MEMORANDUM PADS 


susiness men who attempt to take notes 


with one hand while holding a telephone 
with the other now can do the job easier 
memorandum pad that 


with a nonskid 


has recently made its appearance in Eng 
land. It consists of paper clipped in a 
bar at the top of the pad with a flexible 
sheet of rubber at the back. The rubber 
clings to the desk surface and molds itself 
readily to “bumps” of papers that may he 


piled on the desk. 








76 POPULAR 




















Interlocking Slabs of Metal and Glass Which Are Used 
as Inexpensive Building Material 
INTERLOCKING SLABS OF GLASS 
AND METAL FOR BUILDINGS 


Interlocking slabs of metal and glass 
compose the latest form of construction 
material for buildings. ‘ The designers of 
these slabs claim that three-inch insulated 
walls of metal and glass have a heat-re- 
taining value equivalent to a brick wall 
three feet thick. The weight is only one- 
tenth that of a twelve-inch brick wall. 
The slabs come in four-by-six-feet squares 
and are ready for bolting together at the 
building site. The time for construction 
is about one-half that required for ordi- 
nary masonry, and the cost is about one- 
fifth less. 


EAGLE HUNTING WITH PLANES 


Airplanes are being used successfully 

in Texas to hunt eagles that prey onspring 
lambs. One rancher employed a pilot to 
kill the birds after other methods failed. 
The flver located the eagles at an altitude 
of 5,000 feet above the ranch and a com- 
panion killed five of them with a shotgun 
as the plane flew alongside. This rancher 
estimated the birds caused him a loss of 
$2,000 a year by carrying away lambs. 
@ Evidence that man had reached a well- 
developed stage of mining activity when 
mastodons trod the earth has been un- 
covered in South Africa. 
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GAS DETECTOR FOR AIRPLANES 
SHOWS CARBON MONOXIDE 


Navy aircraft pilots are to be prote 
from the danger of carbon-monoxid« 
poisoning by an automatic recording 
strument, extremely sensitive to this { 
of gas, in cockpits and cabins. Th 
strument is to be installed in the big 1 
dirigible “Akron,” to check the opera 
of the heating system and to warn aga 
leaking exhaust fumes in the engine ri 
A chemical mixture of manganese o» 
and copper oxide, called hopcalite, a 
ates the apparatus by serving as a c 
lytic agent to accelerate the chemical 
action which changes carbon mono» 
into carbon dioxide. The recorder invo 
an application of principles employed 
gas indicators installed in the Holl 
tunnel but, since it is light and portabl 
can be employed also in industrial pla: 
boats or other places where the atn 
phere may be contaminated. Traces 
carbon monoxide as low as two o 
hundredths of one per cent are shown 


GIANT AMPLIFIER FOR TALKIES 
HAS PURITY AND VOLUME 


Resembling an old-fashioned phon 
graph horn, greatly enlarged, a giant lot 
speaker is being used in Germany in tl 
production of talking pictures. The a 
plifier, larger in diameter than a mat 
height, has great purity and volume. 1 
well-constructed horn transfers the vib: 
tions of the tiny diaphragm through fo 
amplification stages to the larger unit. 
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Huge Loud Speaker, Taller Than a Man, Used 
Production of Talking Pictures in Germany 
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By RALPH ANDREWS 


\/ HENEVE® you read in the papers 
\ of a “dead sea” within the Pacific, 
ater in a large area of the Atlantic 
sinking to the bottom and return- 

the Antarctic, or of rivers in the 

n, or of denizens of the deep becom- 
rhter in color at night, don’t think 
reports come as the wild 
nation of some fiction writer. ja 


wa 
. 


on 
“hy, 
a, 
a 








Above, Washing a Haul of Plant Life Taken from 
Pacific; Left, Using a Closing Bucket to Obtain Water 
and Its Animal and Plant Life from Depths 





to depths nearly four miles below. As the 
ship moved southward she paused at in- 
tervals, and Doctor Moberg dropped over 
the side a wire nearly 20,000 feet long, 
with self-sealing steel bottles attached at 
intervals of 1,500 feet. 

After the line had been payed out, he 
slipped a small brass “messenger” over 
the line and dropped it into the sea. As 
the messenger struck the top bottle, the 
bottle turned over, sealing itself; then 
another messenger rattled down the wire 








hese facts represent years of research to another bottle, and so on until the last 
ientists on such ships as the “Car- bottle, four miles below the vessel, had 

e,’ which burned a few months ago in upended and sealed within itself a sample 

tt ilia. On her seventh and last cruise. of water the scientists could studv at their 
hip was sailing south toward the convenience. 

tor, outbound from San Francisco. But what did these water samples re 
rd her several scientists, including veal? That an 800-mile strip extending 
G. Moberg, were studying the oxy- downward in the Pacific from the 500 


content of the sea from the surface foot level to the 1,500-foot level, stretching 
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Above, Bottle for Taking Temperatures and Water 
Samples at Different Depths; Right, Apparatus for 
Taking Animal and Plant Samples from Deep Water 


from South America westward to the re- 
gion of the Samoan islands, is devoid of 
life. In it, for some strange reason, there 
is no oxygen, or very little that no 
life can exist in it. Just why there should 
be no oxygen at those levels when a sup- 


SO 


ply ample to support life was found both 
below and above the dead patch, the scien- 
tists can explain on no other ground than 
that the water there moves very little and 
not in contact with 
bearing oxygen down from the surface. 

The Atlantic “Self-energizing”’ 
means of the large sinking area, whose 
presence and action have been confirmed 
by recent expeditions. In the sinking area, 
heat evaporates the surface water which 
becomes heavier through an increased 
salt content. This water gradually sinks 
and, although slow in movement, becomes 
virtually a stream flowing into the Ant- 
arctic. At the same time two great streams 
from the Antarctic flow northward into 
the Atlantic, one along the bottom and 
the other about 3,000 feet below the sur- 
face. How are the locations and presence 
of these determined ? 

Science finds it important to know these 
things, since movements of ocean waters 


does come waters 


by 


1S 





determine largely both the location «: 
degree of reproduction of both a1 
and plant life. Deep-sea animals must 
either on each other or on things tha 
and sink from the surface. Only pl 
possess the ability to combine elen 
directly into foodstuffs, and if all 
oceans became sluggish like the dead 
in the Pacific, all plant life would be w 
out and all animal life in the sea be 
extinct. 

“It is important that we get at 
movement of waters deep below the 
face, which we acc 
plish chiefly by mea 
ing temperatures a 
studying water samp| 











explained Dr. T. W 
land Vaughn, of the U 
versity of Californi 
‘By studying the wat 
samples we determine t 
quantities of salts a1 
express them in units 
the saltiest part of | 
approximetely thirty 
pounds of salt in each 1,000 pounds 
water. The density of sea water depen 
on its temperature, pressure and the 
content.” 

Oddly, the Atlantic is saltier than t 
Pacific. In the southeastern Pacific t 
water is saltier at a depth of 9,000 feet, a: 
in the northwestern Pacific, at the sa 
depth, it contains the least salt. In so: 


weight. Thus 
ocean contains 























eloping a 


POPULAR 


reas the water becomes saltier 
the one and two-mile levels. On 
ge, the sea contains thirty-five 
lf pounds of salt to each 1,000 
yf water, yet it runs as low as 
o and as high as thirty-six and 
ncreasing from the poles toward 
itor, where evaporation is heaviest. 

the studies are concerned with 

and its movements, however. 
sts are puzzled over the action of 
ng” fish. They want to know why 
excepting one species in the Nile 
ims upside down, have light-col- 
dark backs. They 
know what happens when fish 


tomachs and 


colors in changed environments. 
re especially interested in animals, 
plants do not exist generally below 
()-foot level, due to the absence of 
Animal life, on the other hand, 
in the dark even in the deepest 
the ocean. 
he laboratories of-the Scripps Insti- 
of Oceanography, Prof. Francis B. 
ner has set up a series of experiments, 
tiny fish in white and black jars. 
ugh his work is new, during the last 
months he has observed the growth 
from the same stock, one group 
very dark, nearly black, 
1e other becoming almost trans- 


+} 


nt 


ewhere in the same room he has a 
lred tiny fish thriving in four bottles 
e only light comes through the bot- 
ia a mirror set at an angle to re- 
light from the lamps. Will these 
levelop light backs? Will they re- 
that light filtering through 
accounts for the universal 
and light lower bodies of fish? 
h react quickly to their environ- 
and to color,” explained Professor 
er. “Largely fish colors are not 
inent. Their colors change through 
npressions. Blind flounders, which, 
they can see, take on patterns of 
cean floor, change little in new en- 


ocean 


dark 


nments. Yet blind fish have turned 


er in the light and lighter in the dark 
to a stimulation of some part of the 

Ocean fish bleach during the dark, 
tor this we have no explanation ex- 
that the eye impression effects the 


” 


ce. 
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Pegs Set in Wooden Floaters Are the Targets for Rings 
in This Latest Form of Water Sport 


BARNYARD GOLF IN THE WATER 
IN GAME OF RINGERS 


Horseshoe pitching in modified form 
has taken to the water in the game of 
ringers. The players, in bathing 
pitch large rings at pegs set in upright 
floaters, each of which is marked with a 
number to facilitate scoring. The bob- 
bing pegs make difficult targets and consid- 
erable skill is necessary to throw a ringer. 


suits, 


AUTOMATIC OIL BURNER KEEPS 
AN EVEN TEMPERATURE 


Requiring virtually no attention, an oil 
burner with automatic controls maintains 
an even heat at any temperature required. 
There are only two adjustments, one for 
air and one for oil. The air intake is regu- 
lated by screws on the side of the fan 

housing, and the 
| oil flow by 


| ing the 





vary- 
pressure 
on the diaphragm 
valve. Once ad- 
justed to give the 

most heat at low- 

est fuel consump- 

tion, the device 
further 
\ ther- 


provi les 


needs no 





attention. 
mostat 
automatic temperature control, and the 
device is equipped with electric ignition, 





making a gas pilot unnecessary. 
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that may reduce the e 
pense and increas 
safety of rail traffic 
work is based o1 
belief that constr 
engineers should 
before starting to 
whether they will h 
deal with deep sno EYE 
heavy rains, severe RI 
floods, heat, droug! 
dust and ice sto 
Most if not all th 
formation is availal 
the official meteo: 
ical summaries, 
study of the weather 

a long period for 
particular area sh 
what may be ex; 
for the future and 
railway engineers in | 
ning their lines to 
meet any hostile we 
likely to be encount 








ACTIVITY OF FISH 
ON MANY DIETS 
IS TESTED 





To determine the 
action of goldfish to 











Salon of Princess Victoria Louise in Historic Berlin Castle, Which Has Been - ¢ ; : 
Transformed into Classroom for Psychoanalytic Study tain foods, an appa 


has been made to r 

STUDY OF SCIENCE CONDUCTED (their activity under various condit 
IN OLD BERLIN CASTLE In swimming about in their tank, the 
brush against a weir made of glass c 

Historic Perlin castle today serves lary tubing, the motion being transmi 
mainly as a museum because its ornate toa pen which makes a record on a1 
halls and old furniture attract 
much attention, but several rooms 
have been placed at the disposal 





of German scientific institutions. 
Among them is the former salon 
of Princess Victoria Louise, which 
has been converted into a class- 
room for the psychoanalytical in- 
stitute of Berlin university. 


WEATHER DATA AID 
TO RAILROADS 


Weather studies now are being 
made specially for the benefit of 
the railroads. Prof. Robert De 
Courcy Ward of Princeton uni- 











, Fhe ? ‘ Ne Diagram Showing the Apparatus Which Traces a Record of 
versity has been gathering data Activity of Goldfish under Various Conditions 











{ glazed paper each time 
irbed. It was found, for 
that the fish increased 
tivity 400 per cent when 
ind extract instead of the 
et of dried shrimp meat. 


EYE AND HAIR COLOR ARE 
RELATED TO ANGER 
AND FEAR 


cal differences in the col- 
and hair and the shape 
read, which are usually 
ted with different 
relation to 


races, 
the extent to 
persons get angry or be- 
raid. This is the conclu- 
ched by Dr. G. M. Strat- 
ter a study of more than 
tudents at the University 


fornia, where he is pro- 
of psychology. Measure- 
vere made of the heads 


f 


students, hair was clas- 
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SH is light, medium or dark, 
rs he eyes were tabulated as 
ue or gray, pure-brown 

ick, and intermediate or 

fo find out how emo- 

the persons were, each 

ven a list of situations 

ight cause one to become 

ted or frightened while not 


! 








mec 


bing anc 


were, 
car and 
irgin”’: 


u are 


down 
he dro 
ned by 
oving 
ade a 
irious 
Docto 


) 


‘rson 
ium- 


€ 
1 
i 


ther. Typical sit- 


“You hurry for a 








miss it by a nar- 


“While telephon- 


cut off in the midst 
“onversation”’: 


“You find yourself 

from a high place from 
p is precipitous’; “You are 
sounds as though someone 
in your room.” The stu- 
record of the way they felt 


circumstances. From this 
r Stratton decided dark- 
s have more intense fear 


haired ones, and the latter 


ore intensely angry than the light- 


Light-eyed persons were found 


me mo 


im-eyed. 


re inte 


re intensely angry than the 
Narrow-headed persons 
ise both in their anger and 


in those whose heads are of me- 


| roporti 


ons or are broad. 


Interior and Exterior Views 


of an Airplane Furniture Van; It 
Has a Capacity of Three and One-Half Tons 


AERIAL FURNITURE VAN HAS 
CAPACITY OF THREE TONS 


in a hurry to 
household 


German families who are 
ef 


move, now can have thei 


in a furniture 


A Junkers transport plane has 


fects 
van. 


transported flving 


heen 


moving vat 


equipped like an ordinary 


with loading platforms on the sides cot 


responding to the tailgate of the big 


trucks. The inside of the body is nearly 
seven feet high and the ship has a capac 
itv of about three and one-half tons 


more than fifty 
remain 


With this load it can fly 
miles hour and in 
hours, in that 
262 miles in one test flight. 


the air tor 


an 


five covering time about 
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CIGAR LIGHTER 
AUTO-MEMO. 


THERMOMETER — 


y? ry 


~ GENERATOR 
NTROL 


CONTROL 
VAPORIZER | 
s 

y, SWITCH _ 38, 
AUTOMATIC: 
RETTE 


EFFICIENCY “SPECIAL 


» INDICATOR 
\ 
TOP | 
CYLINDER 
LUBRICATOR 
REVOLVER 


Car Equipped with More Than Twenty Accessories to Increase Its Per- 
formance or Add to Driver’s Comfort; Note the Tear-Gas Gun 


TWENTY CAR ACCESSORIES ADD 
TO MOTORIST’S COMFORT 


One motorist who is traveling almost 
constantly has made a hobby of installing 
in his car every available accessory to add 
to his comfort or the efficiency of the auto. 
Today he has more than a score of manu- 
factured accessories that fill virtually ev- 
ery inch of the instrument panel, steering 


column and the space above the wind- 
shield. Among them are a fan, thermom- 
eter, cigar and cigaret lighters, clock, 


chime control, radio, heater, dome light, 
ash receiver, tear-gas gun, revolver and a 
number of instruments to improve or in- 
dicate engine performance. 

q Slot machines in 
twelve-cent umbrellas. 


Berlin now offer 


FUSE CONTAINER 


4. 
“Y f ~~ 


DOME LIGHT 


DISTRIBUTING /} 
CONTROL 7 
| 4 


LIGHT 
SWITCHES 





aan =ELECTRIC SKIN 


je 4A“ 
HEAT ROOMS | , 


4 
, To test a new 
8 of keeping warm, 
with a heating “s] 
been constructed 
Westinghouse re 
The 


a surface impre 


laboratories. 


with electric heat 
ments. The ind 


scales or section 





ing the skin imit 
dinary wall and 
weston §=6materials and can, t 
. essary, be 


them. 


coate 
The wall 
finish of specially « 
overlapping boar: 
the ceiling is o 
ivory-tinted mate: 
the heat comes f1 
walls and ceiling 
entire surface 1 ri 
warmed, or the hi 
be switched on b 
tions. These walls 
glow like a grate, 1 
come hot to the 
like steam pipes, | 
diate a mild tempe 
almost exactly equ 
that of the human 
and feel barely w 
the touch. Ordinat 
comfort of a root 
pends on the heat of its air, but th: 
cial room is being tested with ait 
cool to determine whether the heat 
ated by the body in all directions « 
used both for comfort and a possibl 
ing in fuel bills. Radiated heat t1 
with the rapidity of light and cold 
absorb this heat. Whether the les 
sorption of mildly heated walls will 
duce a worth-while difference in p! 


Courtesy Motor 


comfort is one question the room 
pected to answer. 


SECRET WRITING ON POSTCARD 


Messages on postcards can be k« 
secret as closed letters by the use of 
pensive forms of invisible ink. A sol 
of chloride of cobalt can be used for 
purpose, since it is illegible until wa 
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N TO \ weak solution of sul- ' 
AS of iron can be em- 
d. This becomes 
when moistened 
a solution of galls. 
CHANGING OF TYPE 

ON TYPEWRITER 

IS MADE EASY 


irty or more type 

can be used on a 

vriter with electri- 

iction equipped with 

cular frame on which 

e various type styles 

be clamped. The ma- 

is manipulated in 

the conventional man- 
the electrical device 











rating to give an even 
ression, and only a Miniature Theater in Which Actions and Gestures of Doll Actors Are Syn- 

° chronized with Phonograph Apparatus to Give Them Voices 
seconds are required 


change from one type f*~* to,another. DOLLS THAT TALK ACT PARTS 


Strictly speaking, the type does not strike IN MINIATURE THEATER 
the paper at all for the ' and roller 
porting the paper move up to press Doll actors and actresses that speak 
t the type. Each tvie*of type is their parts in human voices put on plays 
tained on a semici disk. Two in a miniature theater in Hollywood 
are clamped on the wircular frame Calif. After several years of experimenta 
ne time, making two type faces avail- tion, the builder of this little theater suc 
Foreign languages also can be used ceeded in synchronizing the actions and 
the same manner. When the typist gestures of the dolls with human voices 
kes a key, the circular device support- by means of phonograph and radio ap 
he type revolves until the proper let- paratus. The theater is complete in every 
in position, then the paper and roll- detail, even to revolving stages, and the 


ove up and strike against this letter, auditorium seats fifty persons 
ng an even impression each time. 


BURNING OF SODOM IS VERIFIED 
BY EXCAVATIONS 


Biblical accounts of the fiery destruc- 
tion of Sodom have been verified, in the 
opinion of scientists, by recent excava- 
tions in Transjordania. Dr. John Olive: 
La Gorce, vice-president of the National 
Geographic societv, has announced 
archeological discoveries made by a pat 
ty of Jesuit priests directing excavation 
in this region have revealed that Sodom 


actually consisted of three different cities, 
built one upon another. The digging ha 


revealed evidences of a conflagration of 





great intensitv, penetrating so deeply that 





the stones of the first citv, seventv-two 





‘. . : - feet beneath the Ssurtace, were scarred ind 
5 Typewriter with Circular Frame on Which ered by the Gre 
Different Type Faces Can Be Mounted seared by the fre. 
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Above, Canadian Constable Taking Prisoner Out by Air from Lonely 
Trading Post; Below, Typical Officer and His Mount 


By JAMES MONTAGNES 


MURDER is committed along the 
arctic shore. 
a quarrel. 
Canadian 


. Two Eskimos had had 
A few months later a Royal 
Mounted Police 
patrol hears about it from a trader, who 
was told by another Eskimo. Within a 
month, the constable has covered hun- 
dreds of miles with his fast dog team, and 


constable on 
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arrived at his post with the p: 
oner. 
tering near by, the radio 
mitter starts sending out its 
and dashes. They reach a go 
ment station on the Hu 
straits and are relayed to Ott 
2,400 miles Three 
from the time the prisoner: 
brought in, Ottawa has sent 
structions to the remote po 
Cambridge bay. Compared 
this, another murder in the 
locality, before the days of 1 
took five years of traveling 
and forth before reaching th« 
stage. 

The Canadian | 
force is using every possible 1 
ern means to quicken its 
It was once a force in 
every member had his horse. 
day, of the 1,100 men who make uj 
Canadian Mounted Police, 
than 200 have horses. The other h 
have been replaced by fast dogs in th: 
north, by automobiles and motorc 
in the settled parts of the dominio: 
power schooners and motorboats in 
eastern and western arctic, and eve! 


On board a schooner, 


away. 


famous 


Royal 








ne 


4 


\ 


+1 


. where that means of travel has been 
sary. 

mall trading post and a forest rang- 
station in the hinterland of northern 


rio, several hundred miles north of 


railway, is thrown into turmoil. Among 


Indians who to trade at the 
is one huge fellow. He has been 
ving strangely, his fellow tribesmen 
ie storekeeper and the forestry men. 
one morning he goes amuck. His 
ind strength are with him, but even- 
he is caught and locked up. But at 


come 


outpost they cannot take care of him. 


essage goes out from the small radio 
mitter kept at the forestry station. 
picked up at the central station of 


forestry service at Sioux Lookout, on 


railway. Here it is put on the tele- 
h wire, direct to Ottawa. Two days 
a government plane arrives from 
a with a Royal Canadian Mounted 
in. He takes the insane man out 
to a hospital. It would have taken 
veeks to have made the trip by any 


em 


means, 
he mounted police patrol vast terri- 
and are to be found in nearly all 
ities of the dominion. 


Once a fron- 




























Above, Mounted Police Taking Advantage of a Primi 


tive Form of Travel; Below, an Officer and Three of 
the Dogs That Aid Canadian Police 


tier force on the prairies, they now make 
the vast northland their stamping 
In the Yukon and the Northwest terri 


tories they have many posts. The nortl 


eroiut 
= | i 


ernmost detachment is that at Bache Pet 
insula, Ellesmereland, in the eastern arc 
tic. It is the world’s farthest north police 
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Above, a Group of Canadian Mounted Police; Below, an Officer 
iving Road Information to a Party of Tourists 


post,°770 miles south of the north pole. 
There is nothing frontierlike about the 
police posts in the north. Thousands of 
miles from civilization, the police live in 
frame homes as up to date as those in 
the suburbs of any city. 
ters of the region 
making available in 


The bitter win- 
offset by 
these remote posts 
every possible modern scientific means of 
construction. And in addition there is 
no longer loneliness there, for the strains 


have been 


ot radio music from the four corners of 
the earth are received in the far north 


at every post. It is as customary to hear 
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German, Japanese or Austra 
stations as American and Cat 
an. News events and special 
structions come winging their 
to these northern police. 

Since open water lasts but a 
months of the vear in the ar 
where the police station ab 
one-tenth of their force and « 
on their most interesting w: 
teams remain the 
means of transportation. The fo 
has not yet been supplied with 
planes, though the occasional 
trol is made by plane when s1 
means of travel is available. But pla: 
being few and far between in the Nor 
west territories in winter, the dog te 
becomes the method of travel. 

While the mounted poiiceman is 
coming less and less a mounted offi 
nevertheless every man joining the fo 
careful training in hot 
Each recruit is taught to m 
not only in formation, but also in mus! 
rides and in sport. 


dog stand 


undergoes a 
manship. 


Games on horseb 
form a large part of the training at 
recruit center at Regina. Care of his h: 
is also taught, even though many of 
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ibles will have no 
to care for during 

1f their service. 
“Mountie” of to- 
liable to any one 
nv duties when he 
the Regina train- 
hool. He has been 
t how to conduct 
ourt cases, horse- 
p and the regula- 
of his work. But he 
be sent as one of a 
hment in the arc- 
a rural communi- 
a mining camp in 
e northern limits of 
provinces or to guard 
ulding in Ottawa. 











hatever his job and 





ever he mav be sta- Preparing to Join Together the Halves of a Large Steamer After Vessel Had 
: , Broken in Two When It Went Aground in a Fog 
ned, a member of the 
~ Royal Canadian Mounted Police is re- TWO HALVES OF SHIP SPLICED 
ected and obeyed as probably no other AFTER VESSEL BREAKS 


ce officer in the world. 
sa ae Two halves of the 10,000-ton steamet 


TINY BUNGALOWS ON WHEELS “Nurtureton,” the largest single-decke1 


CARRY HOME-REPAIR MEN in the world, were recently joined togeth 
er and the vessel placed back in service 

lotorcycles fitted with bodies resem- after it had gone aground and broken in 
ling tiny bungalows bring home-repair half in a fog. The great length of the ves- 
to residents of Los Angeles under a sel made the break almost as clean as 

ial service organized by one company though the craft had been cut with a saw. 


re. Skilled workmen of all crafts and 


likely to be needed in making re- a ” 
about the house are included among HOT SPOTS” IN SOIL ARE CAUSE 
e employes, and a telephone call brings OF PIPE-LINE CORROSION 

proper man to repair anything from Instead of protecting pipe lines from 

turnace to the radio. corrosion by a uniform coating from end 
to end, the present tend- 
ency is to apply coatings 
selected with respect to 
the corrosive character 
of the soils involved. 
Corrosive areas, com- 
monly termed “hot 
spots,” are prevalent in 
many types of soils and 
it is in such areas that 
the lines suffer the most 
deterioration. The loca- 
tion of these hot spots 1s 


a matter of importance, 





both in the selection of 
coatings for new pipes 


ne-Repair Service Men Answer Calls in These Bungalow Motorcycles and in repairing old. 
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NAVIGATION 
COMPASS onet 
COCKPIT LIGHT 
Switcnes 

Om PRESSURE 6AUGR 


NITION Swire 





BANK ne TURN INDICATOR 


a 


to affect the alkalinit 
the blood also. Thes« 
indicate 


ChiAB INDICATOR servations 


SVUNDER TEM PERATURE . °,° e 

9 in the condition of 
CASOURR GAUGE - 

ni blood may be fou 


ALTIMETER 


means of predicting 


sDASH LIGHT course of the diseas« 


PEAIK 
? 


the success of treat 
Likewise a new met 
of treatment may 
evolved which n 
turn out to be the | 
sought specific cure 
this malady,althoug! 
important point at p 
ent is that environm«: 


WRITING PAR 


“PRECISION CHRONOE TT ER 
( clece } 
BASOLINE TANKS VALVE 
‘APR _VEWT FRESH ALR 
roe todas 
“MOTOVITA 


outside 


COMPASS AND ARTIFICIAL conditions, 





HORIZON ANDO DRIFT indy 

TOR MOUNTED BELOW WHERE " 11 ° si " i 

NOT SEEN IN THIS PICTURE celi, influence the co 
of the disease. Canc: 
a disease in which 





Frank Hawks’ 
Note ‘Felix,’ 


Plane, 
Good-Luck 


Instrument Panel of Capt. 
Gauges and Controls; 


MANY INSTRUMENTS AID PILOT 
OF HIGH-SPEED PLANE 


Pilots of high-speed airplanes have lit- 
tle time to loaf on the job because they 
are kept busy watching and checking the 
many gauges and instruments when the 
ship is in rapid flight. Capt. Frank Hawks’ 
latest ship has more than a score of con- 
trols and instruments on the panel in ad- 
dition to a good-luck charm. 


os 


CANCER CURE IS BEING SOUGHT 
THROUGH STUDY OF BLOOD 


Cancer victims have blood more alka- 
line than normal, and the increased alka 
linity seems to be related to 
the speed with which the dis- 
ease terminates fatally. 
These facts were discov- 
ered recently by Dr. EI- 
McDonald, 


of cancer research at the 


lice director 


University of Pennsyl- 
vania graduate school of 
medicine, and his asso- 


ciates who now are seek- 
ing a cure for the disease 
based on a study of the 
blood. X-ray and radium 


treatments, which mav 


Showing the Maze of 


growth is abnormal 
om, o Sige scientists long have | 
studying these cells to find what n 

them grow “wild.” It appears from D 
tor McDonald’s report that the 
for the growth must be 
outside the cell. 


Tre: 


erratic u 


RUBBER WHEELS ON RAIL CARS 
ABSORB SHOCK AND NOISE 


One French railroad is experiment 
with rubber for its rolling 
as a means of providing greater con 
for passengers. The 


; 


wheels 


have b 


wheels 
used on a gasoline-driven engine and 

for thirty and be 
found to wear well and 


have 
to ab 


passengers 
stand 


shock and eliminate much of the nois« 








cure or at least retard 
cancer, have been found 





Gasoline-Driven Engine and Car Equipped with Rubber Wheels Which H 
Been Found to Absorb Shock and Eliminate Much Noise 











wm 
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A PASTURES” FURNISH 
OOD FOR ALL KINDS 
OF OCEAN LIFE 


the east coast of the United 
are located the richest of 
pastures” in which the 
ck of the ocean “graze.” 
oastal waters of North 
‘a are fertile for the same 
farm land is fertile—both 
ch in nitrogen and phos- 
Plankton, the tiny one- 
plants of the sea, feed on 
ils in the water just as 
thrives on chemicals in the 
Small sea creatures eat the 
ton, larger fish eat the small- 
| so on up the scale. In the 
nalysis, all the fish in the 
lepend on the tiny plants that can 
‘ only if the water is fertile, and sci- 
now are studying the sea’s fertility 
rmers study the same quality in the 
Chemicals carried to the ocean by 
or arising from decay of organic 
supply much of the richness of 
tal waters. 


fn 


DANCING FIGURE FOR RADIATOR 
RISES AS CAR SPEEDS 


a decoration for the automobile-ra- 
cap, a dancing figure now is being 
offered that rises 
as though flying 
when the _ speed 
of the car is in- 
creased. The fig- 
ure, with out- 
spread arms to 
which is attached 
a wing like that 
of a small air- 
plane, is mounted 
on a hinged 
frame. When the 

motionless or moving slowly, the 
lem stands poised on the cap. On 
hing a moderate speed of about twen- 
iles an hour, the figure is forced up- 
d by pressure of the wind on the wing 
at higher speeds moves until it is in 
ilmost vertical position. The decora- 
has only three moving parts and fits 
type of cap. 











— | 
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Drawing Showing Electric Bait Catcher and Its Use in Driving 


Angleworms from Ground 


WORMS DRIVEN FROM GROUND 
BY ELECTRIC BAIT CATCHER 


Fishermen who like angleworms for bait 
but do not fancy the job of digging them 
or searching for them with a flashlight 
after a rain, now can catch the wrigglers 
by electricity. An electric worm expeller 
that forces the fishing worms from the 
ground is being offered for use on an al- 
ternating current or on current from an 
automobile battery. 
serted in 


The expeller is in- 
a power supply and a rod is 
pushed in the ground. The worms, if 
there, will emerge within a few seconds. 


SAFETY WEDGE FOR HAMMER 
KEEPS HANDLE TIGHT 


Hammer heads and other tools are held 
securely to their handles by steel satety 
wedges now being manufactured in Ger- 
many. The wedge 
has three prongs, 
the outer ones 
beveled in one di- 
rection and the 





middle one in the 
opposite direc- 
tion. When driv- 
en into the wood, 
these prongs en- 
ter in a diverging 
manner, expand- 
ing the handle and at the same time fix- 
ing the wedge firmly in place. 
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Chair with Seat and Back of Tubular Springs Resem- 
bling Those Used to Close Screen Doors 


TUBULAR SPRINGS FORM SEATS 
AND BACKS OF CHAIRS 
Chairs with seats and backs, formed by 
tubular springs something like those used 
to close screen doors, are being produced 


in Sweden. Such chairs provide extra 
comfort since the flexible springs con- 
form to the contours of the body. 


ELECTRIC “BRAIN” WILL SOLVE 
MATHEMATICAL PROBLEMS 


Construction which will 
utilize electricity and light to solve math- 


ematical problems that other- 


of a machine 
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each tooth in the second series is a s 
hole, and when the machine is ready 
use, some of the holes are plugged nd 
others are open. A beam of light is 
on the side of the apparatus and th: 
is set in motion by means of an ele 
motor. The main-shaft gears all rey 
at the same speed, but the gears mes 
with them vary in speed because of 
different numbers of teeth. When, in t! 
course of perhaps hundreds of thousa 
of revolutions, one hole in each w 
reaches the same point at the same 
—when the thirty holes are lined up 
beam of light goes straight through 
machine, strikes a sensitive photo-ele 
plate and stops it. 


ecords 


A little counter w! 

made by the 1 
shaft supplies a number from which 
factors of the large figure under anal 
can readily be obtained. 


revolutions 


SWIMMING CRAFT LIKE A FROG 
ADDS SAFETY TO SPORT 


Shaped like a giant frog, a swimt 
machine that will not overturn easily a 
extra safety for the beginner to this | 
of sport. It is supported by two infl 
rubber tubes, one attached to each sid 
a frame on which the swimmer lies | 
downward. It is propelled by two 
minum feet which are operated by | 
levers in a natural swimming stroke. 
feet close as they are brought forw 
The art 
operate independently, enabling the swi 
mer to turn in any direction. The lar 
air tubes prevent the craft from o 
turning, even in rough water, and the « 
vice also can be employed as a life-sa 
for the private boat owner. 


and open on the back stroke. 





wise might require billions of 
years to complete, has been start- 
ed at the University of California. 
The purpose of this electric 
“brain” will be to aid in the de- 
of of 
numbers greater two. bil- 
lion, and in other mathematical 
calculations. It consists of a shaft 
on which thirty gears of 100 teeth 


each 


termination factors large 


than 


are set. Meshing with the 





gears are thirty other gears witha 


varying number of teeth. Under 








Swimming Machine That Looks Like a Huge Frog 

















VIATION will come into its own as 
in everyday means of transportation 
| a flying machine is produced that is 
to rise from the ground in a vertical 

hover over a certain spot, travel 
zontally at any speed and then de- 
nd slowly in a vertical path to a cush- 

d landing. 

\fter more than twenty years of re- 
h, tests of model planes I have pro- 

ed, and which are fully covered by 

nts, have convinced me that such a 

ersafety plane can be made. These 
substantiate the claims which I make 

my type of machine, and I 
in my full-sized, multi-wing aircraft, 
h I shall soon have under construc- 

n, the would-be flyer will find a vehicle 

ch he can take flight from, and alight 
his own back yard, the top of a build- 
or from any fair-sized vacant lot. 

he usual type of airplane derives its 
irom the reaction of the air through 


believe 









By THOMAS A. EDISON LAKE 


which it is being propelled against its in- 
clined or cambered wings. The helicopter 
derives its lift from the direct 
thrust of its propellers. Each type has its 
weaknesses. The usual airplane cannot 
make a vertical ascent or descent, while 
a helicopter would not be able to obtain 


vertical 


any considerable forward speed without 
a direct loss in its lift, nor, in case of en- 
gine failure, could it make a landing with- 
out crashing. 

Although my machine is not a 
helicopter, it has the ability to ascend 
and descend in a vertical path. In addi- 
tion, it has all the ability of the usual 
tvpe airplane to make a gradual and safe 
glide to the [ 
failure, and to make high speed in hori- 
zontal flight. 
involved is that of 
air flow.” 


new 


ground in case of engine 


The fundamental principle 


“controlled directional 


Since it is the relative speed between 
the airplane and the supporting air, ir- 
respective of the actual forward motion 
of the machine relative to the ground, that 
gives the lift to the supporting wings, it 
stands to reason that if we can cause a 
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within the flow of air from the propelle: 
The individual wings are staggered, or 

ranged in steplike order, and are adju 
able independently as to their angles 

incidence. In normal position, for ma 
mum high-speed flight, the wings wou 
be adjusted practically parallel to ea 
other, but for all other conditions of flig! 
the wings are adjusted with the angles 











one 
ficient flow of air to _—_ ~ 
sumcie Oo oO a ( = a, 
le wings without for- =, ‘ a 
- _—- —. it sa, ela Hn . 
ward pull or motion of Ne a, . \ 
— ~~. ambien, %, 
the machine as a whole, ee sees — \\, . 

° ° . °° tk. > --— - =o @ ’ 
we will obtain direct lift —-—. “= ‘\} \ nN 
and vertical ascent. ee j Ny 

To get sufficient flow Fic.! Fic.2 
of air to lift my new ma- 

° ~ 5 me =, 
chine from the ground, n+ cee 6 ares see, = ee = 
three propellers, special- — — a 5 —-_ ha. 
ly designed to give a a hn ‘ 
spread of air, are set in ae eo eee ——- — -—_* ~ Na 
front of three groups of os ae “ey 
staggered wings. Each 

“on ™ — SS > - 

bank of wings is capable = ee E- 
of adjustment independ- \ 
ently or in combination Fig.3 FiG.4 











with either or both of the 


Top, Wing Area of 
other two banks. 


Propellers ; 

The forward group of 
wings, in addition to sup- 
porting its share of the total weight of the 
machine, acts in the capacity of the usual 
horizontal rudders fore 
and aft The rear groups of 
wings each support their share of weight 
and, in addition, can be adjusted during 
flight for maintaining. lateral stability and 


for maintaining 


trim. two ar 


trim. The forward and rear vertical rud- 
ders provide means for steering under 


headway and turning when hovering. 
The the 


wings three-point 


arrangement of three groups 
support. 
The single group, being in front, does not 
blanket or interfere with the flow of air 
to the two rear groups. This arrangement 
also permits the machine to land or take 
off at a greater angle of incidence than is 
possible with the present types of ma- 
chines having their horizontal rudders in 
the stern. 


of provides 


The groups of wings are so propor- 
tioned that all their supporting area is 


Direct-Lift Plane Which Intercepts Flow of Air f: 


Diagrams Show Air Flow When Wings Are Set for Horizont 
Flight or Maximum Lift; Last Two Figures Indicate Use of Flexible Wing 


Instead of Those of Fixed Camber 


incidence progressively greater, beginni! 
at the top wing and extending downw 
to the lowest wing of each group. 

It is this steplike arrangement and pr 
eressive change in angle of the wings 
each group that gives the high lift v: 
for vertical ascent and, at the same ti 
offsets the forward pull of the machine 
a This lift value 
square foot of supporting surface t! 


whole. is greater | 
can be attained with any form of sit 


wing. geri 


Each preceding wing in the g1 
straightens out the flow of air over 
top of the following wing, and the bott 
and last wing of each group can actua 
be set at an angle prohibitive for a 
single-wing setting. 

The extreme adjustment of the wi 
groups provides maximum lift 
forward motion. A slight reduction fr 
the extreme setting permits slow forw 
motion at lift 


with 


maximum value, 




















GHTNING ROD “KNOCKS OUT” 
GIANT BOLT 


tended for use on high-power trans 
on lines, a lightning rod with a 
ck-out punch was tested recently in the 
tinghouse laboratories. From a giant 
rk plug” engineers shot at the light- 
protector a total of 132,000,000 voit- 
‘res—enough electricity to lift the 
lworth building off its foundations. 
lightning rod, a hollow tube about 
ize of a lady’s umbrella, “knocked 
the bolt in a fraction of a second. 


WHARF THAT GOES OUT TO SEA 
SERVES AS FERRYBOAT 


urrying through the surf like a man- 
le water bug, a wharf that goes out to 
to meet boats is in use at Redondo 
h, Calif. This ferryboat, which acts 
own pier, is used to carry passengers 
to a conveyor boat for a fishing barge 
e distance from shore. The craft is 
1 as a sea tractor and was designed 
the town’s only adequate boat land- 
was destroyed. It is a float made of 
--tight compartments, on which is an 
ine room and pilothouse and accom- 
lations for twenty-five passengers. The 
ine works on a winch about which is 
eda chain, one end of which is moored 
the beach and the other about 100 
rds from shore. When the winch turns, 
ferry pier moves along the chain to 
conveyor boat or back to 
ire. The shoreward end acts as a land- 
pier, being fitted with large rollers to 
event its jamming in the sand. 


waiting 
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Dental Student 
Treating Tooth in 
the Head of a 
Manikin on 
Which Beginners 

Are Practicing 














MANIKIN HEADS ARE “PATIENTS” 
OF DENTAL STUDENTS 


Dental students of one eastern school 
are getting their practice in treating teeth 
in the heads of manikins. The heads are 
duplicates of the human head, each being 
supplied with a full set of teeth, a rubber 
tongue and various other substances to 
represent the conditions found in the hu- 
man mouth. 


“YELLOWING” OF PAPER CAUSED 
BY ROSIN 


Strong corroboration of the theory that 
light-sensitive rosin is a cause of the “yel- 
lowing” of the better grades of paper, ha 
been obtained as the result of an investi- 
gation of the effect of light upon rosin 
the 


and rosin sizes by 








standards 
Certain samples of rosin 
and 


bureau of 
rosin compounds 
used in sizing paper were 
exposed in quartz tubes 
to the action of the rav:s 
of a carbon arc, and 
darkened in color un 
this treatment. Libran 
ans and others are inter 
study, which 


1 
that 


ested in the 
indicates exposure 


of records to light should 





orf 





rf That Serves as a Ferryboat and Moves into Water to Meet Other 
Vessels; Note the Pier with Rollers That Travel in Sand 





be avoided as far as po 
sible. 
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WORDS THROWN ON CLOUDS BY BIG SEARCHLIGHT 


project letters about 1,200 feet long t 
height of 6,500 feet. The searchlight 

































its power plant are mounted on a tru 
so the apparatus can be moved about 


COMPRESSION WOOD IN TREES 
RESULT OF HURRICANES 


For years foresters have sought an « 
planation of the occurrence of compr: 
sion wood in vertically growing evergr: 
trees, and the Florida hurricane of |' 
appears to have aided in solving the 1 
tery. Compression wood is an abnor 
type that is found more or less in all 
niferous trees, the most outstanding 
ture of which is its excessive longitud! 
shrinkage, from three to thirty-five ti 
that of normal wood. This frequent); 
responsible for bowing, splitting 
twisting of soft-wood lumber. It is re 
ily distinguishable from normal wood 
its relatively wide annual growt 


rings and its “lifeless” appearance 











( Keystone View ¢ 
Searchlight Mounted on a Truck Which Is Used to Project Words onto Clouds; Letters 1,200 
Feet Long Can Be Thrown on Them at a Height of About 6,500 Feet 


Powerful 


Cloud writing is the latest form of ad Commonly, it occurs on the lower, 
vertising to be attempted in Berlin. The compression side, of branches and leant 
cloud writer is a large searchlight of trees, but occasionally it has been fou: 
1,500,000,000 candlepower which projects in vertically growing trees, growing fit 


the words onto the clouds. The light can on one side and then on another bu 
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only one part of any one annual 
[his has puzzled foresters, but re- 
fifty long-leaf pines from western 
were examined, and it was found 
ympression wood had formed ab- 
1 the 1926 rings, indicating the 
| been bent during the growing 
that year. They were in the path 
1926 hurricane and it was deter- 


11 
I 


that the compression wood had 
ormed during the part of the grow- 
ison when the hurricane struck. 


e trees which formed compression 
1926 continued form it the 
ear, but in 1928 it had diminished or 

This led many foresters to 
ide that high winds may be respon- 


1) 
itl 


to 
has 


compression wood in trees which 
lean at the time they are cut. 


SPIDER’S PARLOR” ON CHIMNEY 
PROTECTS HUMAN “FLY” 


lers’ webs usually are considered a 
e to flies, but a man-made web pro- 

human “fly” he scales a 220- 
chimney Pittsburgh. Workmen 
climb this chimney frequently to 
inspections, ascending a ladder 
into the bricks. The 

’s web is an iron framework about 
ladder to keep the climber from being 

off by a strong wind. A view look- 
up from the bottom of the chimney 
resemblance to the 
to which the fly is invited by 
pider in search of a meal. 


as 


In 


ed Of steps set 


a remarkable 
in 


or 














ng up the 
“Spiderweb” 


Side of a Tall Chimney; 
Protects Workmen on Ladder 


Metal 
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MIRRORS HELP YOU IN TAKING 
A PICTURE OF YOURSELF 

















Subject Posing for Self-Portrait with Aid of Mirrors 


Which Reduce Image to Picture Size 


Permitting a subject to pose and take 
his own picture in solitude, with due re- 
gard for pet vanities and without the dis- 
traction of a photographer, a camera and 
a set of mirrors have been combined in 
the making of fine portraits. By an ar- 


rangement of the mirrors, the person pos- 
ing sees himself in front view or profile, 
of 
poses, 


the image appearing in the e> 
the finished portrait The 


the view 1 


act size 
subject 


presses a button anc recorded. 


MERCURY MOVED WITH NEEDLE 


Mercury can be attracted or repelled 
with the point of a needle in a simple ex- 
periment that at first appears like a m 
tifving phenomenon. A _ small quantity 
of mercury ts placed in a saucer and some 
water, slightly acidulated with sulphuric 
acid and colored with potassium bichro 


When the mer- 
cury is touched with a needle, it first con- 
tracts and from the 
then returns to the original position, con- 


mate, is poured over it. 


draws awa\ 


tinuing the process indefinitely rhe 
tion is due to alternate oxidation and de- 
oxidation whereby the capillary state 


the mercury is changed. 
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ROBOT THAT ANSWERS PHONE 
TAKES MESSAGES 

















Robot That Delivers and Receives Phone Messages 
When Subscriber Is Absent 

Receiving and answering telephone mes- 
is accomplished .automatically by 
a robot that tends the phone when the 
subscriber is absent. The machine oper- 
ates by means of phonograph-reproduc- 
ing cylinders, and is set in motion as soon 
as the bell rings. It lifts the hook from 
the receiver and informs the person call- 
ing that the subscriber is absent, or de- 


sages 


livers any other message previously dic- 
tated, such as the time of return. A physi- 
cian, for instance, can leave a number at 
which he can be reached. After delivering 
its message, ihe robot is ready to take a 
message and begins recording as 


POPULAR MECHANICS 


Illinois, after extensive feeding experi- 


ments upon white rats. The protein p 


tions of the food given these animals were 


replaced by highly purified amino ac 
the chemical building blocks out of wl 
nature constructs the necessary prot 
in All the twenty known ami: 
acids were used in the diets on the theo: 
that, if these compounds were all t! 
makes the proteins of natural food sat 


food. 





factory for growth and maintenance, the 


rats should thrive. Instead, they decli: 
until small amounts of casein from m 
gliadin from wheat and gelatin from m: 
were added to the diet. The casein hel; 
the rats to grow and, by chemical pr 
esses, this was split into pieces until fina 
a fraction was found that caused the a 


mals to grow normally when just five 


per cent was added to the purified a 
meals. 
casein by a form of extraction. 


AUTO BED FOR BABY UTILIZES 
REAR-SEAT CUSHION 


When a mother goes motoring, she « 


This fraction is obtained from th: 


} 


now take the baby with her in comfort 


by using an attachment which convert 
the rear seat of the car into a crib. T! 
baby bed consists of a steel 
covered with upholstery to match that 
the car and fits against the seat cushio1 
Two snap sockets hold the frame to tl! 
floor, and two straps lead from the t 
of the bed to concealed screweyes in t! 
corners of the car. The bed can be pla 
in position or removed in a few minut¢ 





soon as the person calling starts 
to speak. The apparatus also can 
be operated as a burglar alarm by 
means of sensitive wires which, 
if disturbed, will start the ma- 
chine in operation and relay a 
message to the police. 

NEW ESSENTIAL TO LIFE 

IN MILK PROTEIN 


Although its exact identity still 
is hidden, a new essential to life 
has been discovered within the 
protein of milk. The latest food 











factor was announced by Dr. W. 


C. Rose, of the University of 


Heavy Cloth over a Metal Framework Which Converts 


the Re 
Seat into a Crib for the Baby 


e 


frameworl 























| 


ROZEN EYE” TO BRING NEW WORLDS INTO VIEW 





POPULAR 


as 


MECHANICS 97 





t. searing “sleet,” 
hat like a winter’s 
in reverse, has 
| down steadily for 
sina fiery furnace, 
he largest mass of 
quartz ever pro- 
on earth has thus 
brought into exist- 
[he disk is five 
diameter, a foot 
weighs 4,000 
and was made at 
Vest Lynn, Mass., 
torv of the Gen- 
lectric company. 


\ 


e of imperfections 


nt to the experi- * 


nature of the 
the mass in itself 





< 
. = 
, ae 


Huge “Frozen Eye” of Fused Quartz Which Will Become Reflector for Giant 


Telescope; the Two Autos Emphasize Its Magnitude 


tt satisfactory for 
ng into a mirror, but the experi- 
of making it has resulted in the per- 
of the process. The laboratory 
now knows how to produce large 
of quartz and make them perfect, 
augurs success for the huge slab 
used in the 200-inch astronomical 
for the largest telescope man has 
attempted to fashion—that provid- 
by the California Institute of Tech- 
\ year ago these pioneers in a 
craft melted a disk of quartz twenty- 
nches in diameter. Then they sprayed 
ice with powdered quartz which 
down in the billowy flame of an 
vdrogen burner—the “high-tempera- 
sleet storm”—and deposited on the 
a surface glasslike in appearance. 
r several months the disk grew to 
six inches in diameter, layer after 
flowing from the burner in a stream 
» melted by the intense heat, and then 


ezing’”’ solid before going through 


é 


; of careful annealing. Now another 
oot disk has been started which, it 
ped, will be perfect. Then work will 
on the 200-inch reflector. The 
ng of the great “frozen eye” will 
nt the anomaly of freezing a sub- 
‘e in a furnace with a temperature 
+000 degrees Fahrenheit. When 
were discussed for using quartz, 
i melting point of 3,800 degrees, the 


task of pouring tons of this molten sub- 
stance into a perfect job presented in- 
surmountable obstacles. So, instead an 
experiment was started by making a small 
disk of quartz, placing it in the center of 
a specially constructed furnace support- 
ing a continuous temperature of 1,800 de- 
grees, then blowing powdered quartz over 
a burner at a temperature of more than 
4,000 degrees. The powder was turned to 
molten quartz and blown forward to the 
small disk where it was literally frozen 
on this nucleus with its comparative cold- 
ness of 1,800 degrees. Thus the sixty-six- 
inch mass was formed. The 100-inch re- 
flector for the Mount Wilson observatory 
is made of fused glass weighing two tons, 
which was melted into a solid chunk in a 
furnace. It took more than a year to cool 
that piece of glass without cracking it. If 
glass had been chosen for the 200-inch 
reflector, it is estimated the cooling time 
would have been over six years with an 
additional four years necessary for polish- 
ing. The Mount Wilson telescope has 
brought to view one thousand million 
stars, the light from the farthest of them 
having taken over ~150,000,000 years to 
reach this earth. 
its diameter of nearly eighteen feet, is 
expected to see four times as far and 
| 


The frozen eye, with 


astronomers have estimated that it wil 
bring into view ten times as many stars 
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roll can be read as easily as the charac 
printed in Braille, which does not 
semble the ordinary alphabet and to wl 
the reading of blind persons has ly 
confined heretofore. The visagraph | 
like a flat desk with a box on top. 
book to be read is placed in the left 

of the box, opened at the desired pag 
which is pressed against a plate of gl. 
Above are a lamp and a selenium cell, th 
latter sensitive to light. In the right 

of the box is the transmitting apparatu 
which receives the impressions from 
cell and prints them on wide sheet 
aluminum. The impressions on the met 
roll may be preserved, or erased by pa 
ing the aluminum through rollers like 
clothes wringer, after which it can be us 
again. The rolls resemble in size 
shape those used in a player piano. 


VARIATION OF GOLF IS OFFERED 
IN PITCH-SHOT GAME 








Rotor Type of Windmill Which Maintains a Supply 


Pitch-shot golf is the latest variati 


of Fresh Water for a Long Island Duck Pond of this sport to win favor on the Pa 
WINDMILL OF THE ROTOR TYPE Ges \ untae Sr Decade dh : 
PROVIDES WATER SUPPLY Gaily colored canvas cones, placed 
Although they have been usedin Europe varying distances from the tee, form 
for several years, windmills of the rotor gets into which a well-placed shot 
type only recently have been tried in this send the ball. Starting on the near 
country. One is located on a Long Island targets, which give low scores, the 
estate where it maintains the water sup- creasingly skillful player graduates 
ply for a duck pond. Instead of the usual those farther from the tee, which cor 
blades, the mill has at its top an appara- higher. Balls of different color are us 


tus shaped somewhat like 
a cvlinder with one side 
exposed. 
BLIND READ PLAIN 
PRINT BY AID OF 
METAL ROLL 


Blind persons may 
soon have opened to 
them the entire field of 
ink-printed_ books 
through the recent in- 
vention of the printing 
“visagraph,” a machine 
which duplicates on a 
roll of aluminum foil in 
enlarged and raised char- 
acters the type of a print- 
ed page. The type on the 





| 











Here Is the Latest Way to Become Proficient with Your Chip Shots; ‘h¢ 
Large Canvas Cones Form the Targets for the Balls 
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GLASS CARVED BY SAND IS STAINED WITH COLORS 


impressed air and sand are 

used to carve designs 

eures in glass, this meth- 

e ng much more rapidthan 
a d process of etching by 
of a spinning emery 

and the results are also 

e » striking and beautiful. A 
le t of heavy paper 
ued over the 

he e glass and the 
ed design is 
ferred to the 

er by means of 
neil or carbon. 
a sharp knife 

















the design is then cut out of 
the paper, and the glass is 
placed against a wall and the 
sand spray turned on it. The 
sand bites into the glass 
wherever the paper is cut 
away. The helmeted 
operator can tell how 





fast the gun is cutting 
by a violet glow caused 
by the friction of the 
sand as it passes the 
gun nozzle. The glass 
stained various colors 
makes pleasing panels. 




















FISH FLOUR FOR HUMAN FOOD 
IS RICH IN MINERALS 


Fish flour is about to be introduced to 
erican palates as the result of recent 
earch by the bureau of fisheries and 
bureau of chemistry and soils. Cal- 
im and other essential minerals are 
ught to the diet by this highly refined 
| biologically pure product. Fish meal 
long been used as a crude food for 
mal feeding and the flour is a prepara- 
that will bring to the dinner table 
same abundance of mineral salts that 
benefited animals. The flour is more 
hly refined than the meals and, in cook- 
c may be disguised to hide the fish 
e. At present it is not available com- 














p, Colored-Glass Design Carved with Sand and Compressed Air; Left, Cutting Design from Cardboard 
Glued to the Glass; Right, Using the Sand Blast to Impress a Design in Glass 


mercially, but experiments have shown 
that it can be used as a substitute for up 
to fifteen per cent of white flour in sweet 
cookies. It is being produced experi 
mentally by drying in a vacuum the por- 
tions of fresh fish not now used com- 
mercially. When ground to flour it is 
white, fluffy and attractive, with a pleas- 
ant taste and odor and contains from 
twenty-five to thirty per cent of mineral 
matter of which nearly half is lime. White 
wheat flour contains only one-half of one 
per cent of mineral matter, of which less 
than one-twentieth is lime. Iodine and cop- 
per are other ingredients of the fish prod 
uct. In baking, the fish taste is concealed 
by the use of molasses, cinnamon, ginger 
or other spices. 





\ THEN the proposal to send some of 


the most sacred relics in the George 


Washington collection to the Interna- 
tional Colonial and Overseas exposition in 
presented to the National 
Museum, the authorities refused to allow 
such priceless possessions to leave their 
safekeeping. 

This led to the production of faithful 
copies of Washington’s sword, scabbard, 
mess kit, writing portfolio and the Ben- 
jamin Franklin staff which are so realistic 
as to be practically indistinguishable from 
the originals. 


Paris was 


It would have been relatively simple to 
chisel, cut and carve fairly accurate du- 
plicates of the museum treasures from 
hardwood. But any expert will tell you 
that even the artist and scientific illus- 
trator has to stretch his imagination to 
make wood simulate metal. In this case, 
Uncle desired to make the copy 
relics for exhibition in Paris as accurate 


Sam 


100 














Midget Models, Showing How Modern 
Roads Are Made, and, Left, Metal Mods 
of Concrete Mixer and Road Finisher 


and authentic as possible, f 
these duplicates of Washingtonia: 


keepsakes are to be presented 


permanent gifts to the Frenc 
government. 
The ideal of the government was t 


make such accurate copies of the Revolu 
tionary War relics that it would be in 
possible for the 


original producer ot 


those articles to distinguish between | 


handicraft and that of the artist mod 
maker. This, of course, entailed the cor 
plete protection of the originals fro: 


chemicals, grease, oil, water or other i1 
jurious materials during the copying pro: 
ess. 

At first it was decided to use speci 
atomizers charged with chemicals whi 
would congeal after being sprayed ov: 
the war relics in such manner as to fort 
clear-cut impressions which then could |! 
used as patterns in making plaster copie 
That plan was discarded as impractica 

Another plan thoroug 
chilling of the steel sword in an elect 
refrigerator for several days. 


involved the 


The arti 
was to press hot paper over the ice-col 























el of Prairie Schooner, Mules and Pioneers, and, 
Copy of Washington’s Sword Made from Orig- 
by Use of Tinfoil, Plastic Composition and Casein 





as soon as the sword was removed 
the refrigerator in order to obtain 
ceurate impression. It was found, 
ver, that the sword might be dam- 
if handled similarly because a film 
oisture would form between the hot 
cold surfaces. 
ventually, one of the government’s 
alists suggested the use of tinfoil in 
ng a realistic impression of the 
rd. Small pieces of this material were 
1 to cover the entire surface of the 
When this blanket of 
il was in place, the artist rubbed each 
e lightly with cotton in order to press 
rmly against the metal. The result 
a perfect copy of the sword repro- 
ed This tin- 


rary weapon. 


| in the tinfoil covering. 
“overcoat” protected the highly pol- 
d metal against any possible injury. 
\ layer of plastic material, about one- 
inch thick, was then placed uniform- 
over the tinfoil, being pressed into 
tion firmly enough to receive a faith- 
impression of even the most minute 
ps, dents and tiny scratches and lines. 
plaster impression and the tinfoil 
re then removed from the sword, sepa- 
and matched together like a child's 
‘le game as the model from which the 
f the copy was made. 
Neither plaster, plaster of 
s nor their related materials were suit- 


modeling 








able for use in the reproduction of this 
impression and tests with many substances 
were necessary before a satisfactory prod- 
uct was discovered. Finally a combina- 
tion of a certain plastic composition with 
cheese and casein was developed. Soap- 
stone or talcum powder was added to pro- 
duce a smooth surface. The casein in the 
hard as 


polished 


mixture produces a surface as 
metal which, 
with an ordinary file aftet 


like steel, can be 
setting. {ter 
the copy of the war sword was finished, it 
was painted and decorated with silverleaf 
in realistic simulation of the original 
weapon. 

The 


copied in similar manner. This copy 


scabbard of Moros » leat] 
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sented the staff to h 

friend George Washin; 

ton after Cornwallis sur 
rendered at Yorktow 
Samuel T. Washingt 
who inherited the kee 
sake gave it to congre 
The staff presente 
a special problem 
copying because of it 

evlindrical shape. Ay: 
original method of re 

moving the _ protectiv 
tinfoil durin 

the impressio; 

making had t 

be developed 

The answer t 

the puzzle wa 








so authentic that even the texture of the 
leather is reproduced in the most minute 
detail. The key of the Bastile which almost 
one and one-half centuries ago was pre- 
sented to George Washington as a sym- 
bol of international friendship by the 
king of France, is now one of the cher- 
ished treasures of a leading fraternal or- 
ganization. That society loaned the relic 
to the government in order that it also 
could be copied in the metal-like plaster. 
In his will, Washington bequeathed to 
each of his five nephews one of his swords. 
It was left to the relatives to make their 
selections from Washington’s military 
collection in the following order: William 
Augustine Washington, 
George Steptoe Washington, Bushrod 
Washington and Samuel Washington. 
The will stated that, “These swords are 
accompanied with injunction not to un- 
sheathe them for the purpose of shedding 
blood except it be for self-defense or in 
defense of their country and its rights; 
and in the latter case, to keep them un- 
sheathed and prefer falling with them in 
their hands to the relinquishment there- 
of.” Samuel T. Washington, son of Sam- 
uel Washington, presented the sword and 
scabbard which have been copied for ex- 
hibition in Paris to the congress in 1843. 
Another historical treasure which is be- 


George Lewis, 


yond the purchasing power of the wealth- 
iest man is a gold-headed staff of Osage 

. _ , » ¢¢ : fee els . 
orange carried by Benjamin Franklin dur- 
ing his visit to France 


: and throughout 
the Revolutionary War. 


Franklin 


pre- 


discovered i1 
the use of flax 
threads laid 
lengthwise 
along the sur 


face of the 








Top, Making Models of Road-Building Machinery 
Below, Copy of Washington’s Writing Kit Which 
Although Hard as Steel, Shows Texture of Leather 
walking stick underneath the tinfoil. The 
plastic composition and casein mixture 
was then applied over the tinfoil to make 
the impression. After it had hardened 
sufficiently, the flax threads—their ends 
were pulled out, 
facilitated the removal of the cast. 

Washington’s mess kit offered repro 
duction enigmas which made the national 


exposed—were which 


artists scratch their heads in perplexity 


That carrying case was made of ash, pine 
and chestnut with metal hinges, lock and 
reinforcements. 


The wood was pitted and 
honeycombed with worm holes in addi 
tion to being scarred by hard service in 
the field. Uncle model makers 
hunted high and low for aged wood which 
Finally, 


Sam’s 


could be used in making a copy. 
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found worm-eaten crating once used of certain up- 
protect government purchases of plate standing trees. 

Long exposure to wind and weather The true-to- 
the scrap heap had aged that material life grass which 
that it was disguised naturally for use abuts the wind- 
he model. Ammonia and muriatic acid ing highway was 








The Story of Modern Highway Transportation Is Told with These Tiny Models of Cars, Trucks and Even 
Road Surfaces; Brass, Steel, Iron, Zinc and Lead Are Being Used in Model Making 


re used to rust and stain the new metal made from carpet with extremely long 
ttings so that they appeared aged. pile. This carpet was treated repeatedly 


Uncle Sam is also sending abroad for with a hot soldering iron used like a 
lucational display the most complete ex garden rake to produce various g 
bit of the evolution of the American - effects. Oil paint was used in simulating 
chway ever prepared. It spans the gap the natural grass color, being applied as 
more than 100 years from that pioneer though the artist were painting at hi 


rass 


period, when prairie schooners in easel on canvas. 

igon trains were the only safe and re The tiny models of road-building ma- 

ible means of transportation between chinery, including portable concrete mix- 
the Atlantic and Pacific, tothe current era ers, road finishers, plows, harrows, disk 
‘f cross-country travel in motor cars over _ harrows, rollers, tractors, trucks and grad- 
me of the best highways ever built. ers, were made of brass, steel, iron, zinc, 
Lilliputian prairie schooners, automobiles lead, copper and other sheet metal. Some 
and trucks manned by realistic manikins of these accurate models, which were 
ire the headliners in that picturesque made on the scale of three-sixteenths of 
how. Both the wagons and motor cars’ an inch to the foot, were machined out 
are made to scale, being faithful replicas while others of sheet lead were shaped 
| regulation vehicles. over special dies made of hardwood. Brick, 

The motor-car effigies travel a concrete concrete, bituminous macadam, crushed 
highway of dwarf dimensions which is stone and gravel, bituminous concrete 
equipped with safety fences, traffic signs, and mixed-in-place bituminous surface- 
highway markers and roadside borders’ treatment types of highway are 
beautified with ornamental plantings. The sented with the handicaps and hazards in 
trees are made of pompoms of wire and volved in their construction. The bric 
rope, colored to simulate nature with shel- _ for the brick highway were made of wood 
lac dyes applied with a hot iron. In mak- cut with a circular saw filed down fine 
ing these imitation trees and shrubs, enough for such simulation. 
pieces of rope were cut, opened and un 


repre 


raveled. Wire rope is more satisfactory @Injuries from splinters cost one state 
than jute, flax or hemp in the simulation over $300,000 in compensation last year. 
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Indicator and Dial Box for Silent Office-Signal System 
That Transmits a Visual Summons 


SILENT OFFICE-SIGNAL SYSTEM 
LIKE DIAL TELEPHONE 


Operated somewhat like a dial tele- 
phone, a silent office-signal system to sum- 
mon executives to the telephone or to re- 
ceive messages is being employed in Ger 
many. The system depends on visual sig- 
nals rather than on the constant ringing 
of bells or other audible calling devices. 
Indicators for the electric system are in 
the form of dials like clock faces, except 
that they contain twenty-five numbers 
and only one pointer. These indicators 
are scattered about the building, and when 
an official is to be summoned, a dial trans 
mitter sets pointers of all the indicators to 
the number assigned him. Only one 
audible alarm is necessary, which calls at- 
tention to the dial, and if the person want 
ed answers immediately there is no fur- 
ther audible signal. If he fails to answer, 
the audible signal is repeated at intervals. 


BIG GAME COUNTED FROM AIR 
BY THE USE OF PLANES 


Airplanes are being used in Utah in 
taking an accurate census of big game. 
The elk in a region thirty miles long and 
eighteen miles wide were counted by aerial 


observers after six flights, this metho: 
providing a better check than the periodi 
estimates resulting from ground observa 
tion. The count was attempted afte: 
stockmen claimed the elk were becomin: 
so numerous as to do great injury to cul 
tivated lands. The air census showed 35] 
elk on the range. The counters said that 
at a low altitude it was easy to spot elk 
groups. The check was made at a time 
when there was little opportunity for the 
animals to conceal themselves and when 
chances for the drift of herds from one 
part of the range to another were slight. 


ALL UNITS FOR WOODWORKING 
COMBINED IN ONE MACHINE 


All the necessary units for woodwork- 
ing have been combined into one machine 
for the shop that has the additional ad 
vantage of being portable. Each unit is 
individually driven by the same motor, 
but no countershafts, idler pulleys nor 
multiple beltings to waste power are em- 
ploved. Power is supplied by either an 
electric motor or gasoline engine.  In- 
cluded in the equipment is a slide saw 
for crosscutting, mitering and dadoing, an 
underslung rip, groove and plow saw, an 
accurate four-inch or six-inch jointer, a 
fourteen or sixteen-inch band saw with 
tilting table, a hollow chisel mortiser, a 
reversible shaper, a boring machine and a 
two-speed thirty-six-inch lathe. Any com 
bination of units desired can be obtained 
with the outfit, although any unit can be 
operated without the material striking 
any other unit. 


-—— Saat 











Bs eased 


Portable Machine for the Shop That Includes All the 
Necessary Units for Woodworking 




















POPULAR MECHANICS 105 


MACHINERY OF THE EARTH AND HOW IT WORKS 
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Diagram Co-Ordinating the Latest Theories of the Composition and Functions of the Earth; Geology Offers 
Evidence of the Succeeding Crustal Developments as Shown in the Drawing 
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on the dash, a self-starter bu 
on the floor and a brake 
reminiscent of the mod: 
emergency, that permits app 
tion of the brake to either 
in turning. The rudder for lat 
control is operated by floor pe 
similar to those with which 
ers of the first Fords learn 
operate their machines. 
monoplane is powered from 7 
rear with a pusher-type four 

inder air-cooled motor of the 

verted design, developing s¢ 

ty-five horsepower. The sh 

expected to sell in the price 1 

of a moderate-priced automo 


STARS WRITE OWN DATA 
OF EVENTS FOR SCIENCE 


Making the stars write tl 
own records of events interest 
to astronomers is the recent 
complishment of the directo: 
an observatory in China. 
feat is brought about by a 1 
application of the photo-elect: 
cell, or electric eye, and invol 
the construction of an apparat 
of extreme delicacy and sensit 
ity. To measure, for instance, 
record the minute amount 
light reaching the earth fror 
star, the rays are-‘reflected b 
mirror and focused throug! 
condensing lens upon the elect: 
eye, setting up a weak curr: 
that is amplified through vacuu 


Views of the “Sky Car,” a Flivver Plane Weighing Less Than tubes until it can operate an el 
Half a Ton; It Can Land on a Tennis Court 

















tromagnetic relay. This cau 
AIR FLIVVER BUILT LIKE AUTO a stylus connected to it to write an 
LANDS ON TENNIS COURT regular line on a revolving drum whi 


represents the variations in light receiv: 
Weighing less than 1,000 pounds and while sensitive milliammeters record cu 


capable of landing on the space of a ten- rent strength. Synchronously an astr 
nis court, an airplane counterpart of the nomical pendulum clock writes a time cu 
small automobile is now in production. on the same drum. Other applications a 
The tiny plane, called a “sky car,” con- the automatic recording of the meridi 
sists of a two-seater cabin suspended be- passage of any star, saving astronomé¢ 


neath a twenty-three-foot wing of full tedious night vigils, and the study 
cantilever construction. The ship is built blinking stars. These seem to blink b 
of corrugated metal, and many of the cause of movements in the upper atmo 
instruments and fittings resemble those phere, and the study of this phenomen 
usually found on automobiles. There is may eventually help to reveal facts of i: 
a Ford ignition switch and safety key portance to meteorologists. 








Tre Mast 


By J. W. HARRINGTON 


\ 1U owe much these days to 

he magiclike “Hydro.” It 

es the yield of gasoline for 

ar, gives new foods for your 

en and serves scores of 
hold uses. 

dro is short for hydrogena- 

a process by which the bub- 

of the gas hydrogen 

ugh various liquids strangely 

es them. Some, as though 

hed by a wizard’s wand, 

e out measuring more than 

did—others are transformed 

lids. 

he union of hydrogen with 

us substances is due to the 

ence of agents known as 

hemical parsons” because they 





te the hydrogen with other ele- Where Crude Oil Is Taken Apart and Then Put Together Again 


ts without being themselves 
cted. Technically a parson is a catalyst 
title being derived from the Greek. 
Discovery of the action of parsons was 
ely accidental A dve manufacturer 
a batch of material because some one 
id thrown away the parson—an old cop- 
lid. He rescued it from the dump and 
as well the next time. Parsons also 
p apart or disunite. In that case they 
be considered as acting as divorce 
lges. Unless conditions are exactly to 
liking the chemical parson refuses to 
iate. Some are so delicate that they 
dead from the fumes of sulphur; others 
out from arsenic. When this hap- 
the chemist has to find out who or 
“poisoned the parson.” The hydro- 
ition of coal and crude oil was held up 
vears because both contain more or 
ulphur, even a trace of which would 
terfere with the functioning of the cata 


+ 


Finally parsons of a sturdy char- 


r and not squeamish about brimstone 


re found to do the work. They are aid- 
by tremendous pressure and intense 


t 


in New Proportions 


Hydro plants for deriving gasoline from 
petroleum wastes or from petroleum prod- 
ucts for which there is not so brisk a 
demand as for motor fuel, are best sit- 
uated at refineries. The fluids to be con- 
verted are heated up to 932 degrees Fahr- 
enheit, about five times the temperature 
at which water boils, and are placed un- 
der a pressure of 3,000 pounds to the 
square inch. 

In this state thev are forced into huge 
cvlinders or retorts. Then thev are rushed 
through a layer of parson, usually coarsely 


eround iron oxide, while at the same time 


a stream of hvdrogen is being delivered 
into the receptacle Such is the steel 
chapel in which the union of the product 


and hvdrogen take place 

Ancient philosophers believed the earth 
and its gases to be made up of four things 

earth, air, fire and water. But the mod- 
ern scientists find a place for ninety-two 
elements and some believe that eventually 
we will find everything compounded from 
a single substance, say, hydrogen. In the 
meantime, however, the ninety-two ele- 


10 
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leading derivative of 
troleum—gasoline. ( 
oil is a highly ¢ 
mixture of 
which may 


compli 
hydinacas 
be distill 
and separated at vai 
degrees of tempera 
Once kerosene wa 
most valued, then 
gas and electricity and 


down the sale of tha 
luminant. The aut: 
bile was invented and 


tor fuel took the lead. 
a brisk demand also 
peared for motor oil 
To get his 

line, however, the ret 
had to handle a lot o 


“lubes.” 
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and had all kinds of 1 











HIGH HYDRO 

















ments are the chemists’ 
building stones. Of these, 
hydrogen and carbon are 
the most important. 


by-products defy ordinary 
arithmetic. The first plant 
in this country for the 
working of the process 


The results obtained NAPHTHA 
from the hydrogenation 100 BARRELS 
of petroleum wastes and 















was a 100-barrel-a-day ex- 
perimental one at the 











Baton Rouge refinery of 





the Standard Oil company 
of Louisiana. 





Jased on 











the researches made there, 


the Standard Oil of New Jersey estab- 
lished at Bayway, N. J., a 5,000-barrel-a- 
day works which is now in operation. 
The process was originated by a German 
chemical and dye concern, the I. G. Far- 
benindustrie, which in connection with 


the Rockefeller interests is licensing its 
use in the United States. It is announced 
that no monopoly of its methods is in- 
tended. 

Every refiner is faced with the problem 
of disposing of certain products, for which 
there is not so brisk a demand as for the 





He h 


“crac! 


due products left on his hands. 
tried to meet this situation by the 


ing” process, which breaks up the mol 
cules and gives him more 

Then came hydrogenation which ad 
atoms of hydrogen where they will do tl 
most good. The result of that combin 
tion often is more liquid than there w 
in the tanks in the first place. 

From 100 barrels of low-grade lube, f 
instance, hydro gives ten barrels of gas: 
line; twenty-nine barrels of gas oil, whi 
is used by the illuminating gas companie 


} ea 
gas. 














<tv-five barrels of a lubricating oil 
ved as of much better quality than 
ginal. This nets the refiner 104 
an increase of four over his stock, 
of the products are more useful 
ore salable than the one which was 
\ll are freed from the taint of 
ur. From a thick asphaltlike residue, 
trong sulphur traces, the process 
luces from 100 barrels 101 barrels, of 
h thirty are gasoline and seventy-one 
cas oil. The most startling result, how- 
is the conversion of 100 barrels of 
ked naphtha, something by no means 
to sell, into an equal volume of high- 
le gasoline, of an antiknock grade, 
| devoid of sulphur. 
low-pressure hydro, unusual prog- 
has been made, especially in the 
cessing and treatment of edible oils. 
ressure of only two or three atmos- 
res and a comparatively moderate 
are required. The chemical par- 
, as the products treated are for food 
erally, are of exceptional purity and 
n quite expensive. Platinum, cadmi- 
nickel and such elements are em- 
ved to tie the hydrogen knots. One of 
largest fields for “low hydro” is the 
dening of cottonseed, corn and coco- 
oils into solid or semisolid fats which 
re made into substitutes for butter and 
lard, and other widely advertised cooking 
mpounds, 
\ strange twist of the threads of fate 
that the hydro process is largely re- 
ponsible for the revival of whaling. In 
he palmy days of New Bedford and Nan- 
ket, men made fortunes by killing the 
i's largest inhabitant and trying out its 
1, with which the world lighted its lamps. 
etroleum put a crimp in whaling, and 
is and electricity flattened it as a paying 
dustry. Now whale oil, hydrogenated 
d odorless, 


makes an excellent soap 
e. The Koreans and the Japanese eat 
ale steak and enjoy it hugely. Shark 
are used as medicine, similar to that 
ken from Norway’s pride, when deodor- 
ed. The tasteless cod-liver 
are hydrogenated and castor oil is so 
eated before it is warranted to trusting 
ildhood. 
In all its phases, therefore, hydrogena- 
nm is working alchemic 
rving the human race. 


} 


so-called 


wonders and 


POPULAR MECHANICS 109 


BOY PRINCE WORKS IN GARAGE 
TO LEARN MECHANICS 




















Prince Michael of Rumania at Work as a Mechanic 
in a Garage in the Royal Palace 
Michael of Rumania, once the 
titular king of that country, is learning to 
be a mechanic. The lad has started on an 
engineering apprenticeship in a workshop 
in the lower portion of the royal palace, 
containing equipment for every type of 
automobile-repair work. Under the super 
vision of an instructor, the boy started 
out by making a brass cube to scale and a 
door latch. Later he was put to work 
learning the parts of an oil drill and the 
uses of different types of fuel, including 
instruction in the art of welding metals 
A course in plumbing and soldering is to 
be followed by practice in the construc- 


Prince 


tion and repair of motor engines. 

@The Popular Mechanics’ Bureau of In- 
formation service to all 
Names and ad 
of manufacturers and dealers in 
articles described, and any other details in 
our possession, will be promptly furnished. 


free 
readers of this magazine. 
dresses 


offers its 














A Safe Exerciser for 
Babies in the Form of a 
Jumping Seat on S- 


Shaped Springs; the 
Washable Cloth 
Is Quickly Re- 





moved for Clean- 
ing 








Combination Cooking Set That 
Will Not Scorch or Burn; Uten- 
sils Are Used Like Any Other 

Frying Pan or Griddle 








i Beer 
eee 





















Sturdy Electric 
That Can Be Used to! 
Potatoes 


Mix 
and Whip 

















Left, Memo- 
randum Pad for 
Automobile That 
Clamps on the 
Steering Column 
Where It Is Out 
of the Way, but 
Always Handy 
When Needed 











Receptacle for Bath- 

Salt Tablet Inside of 

Sprayer; the Tablet 

Softens and Perfumes 

the Water from the 
Spray 

















Garbage Incinerator That 
Utilizes Dry Refuse as Fuel 
to Burn the Garbage; Handle 
at the Bottom Operates 
Dumping Grate 


a 














S 


ae 









Right, Springless Win- 
dow-Shade Roller That Is 
Lowered in Usual Way, 
but Is Raised by Pulling 
Cord at Side of Window 





for Your Higmex 








a 





der with Handle for 


Various Colors 


Handy Turnover Pan That 
Finds a Use in Every 
Kitchen for Upside-Down 
Cakes, Corn Popping, 
Omelets, Corn Bread, 
IT'wo-Layer Cakes and for 
Warming Rolls 


Sifter- 
Cans; It Is Obtainable in 














Left, One End of Tube 

Contains Polishing Oil 

and the Other a Stain for 
Repairing Scratches 









































Below, Combination 
Shoe Brush, Shoe 
Horn and Bottle 
Opener, All in One 
Compact Unit; Shoe 
Horn Folds Back 
When in Use 





Oven Scoop That 
Will Handle 
Everything from 
a Baked Potato 
to a Twenty- 
Pound Roast 
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How Light Cells May Be Used to Produce Electric Ener 
Diagram Showing Construction of Units 


ELECTRICAL ENERGY FROM SU° 
PRODUCED BY LIGHT CELL 


Inventive genius appears to be nearing 
a solution of the problem of using the vast 
energy the sun for human purposes. 
Dr. Bruno Lange, a Berlin scientist, re- 
cently invented a device which converts 
sunlight into electric energy more com- 
pletely than ever before, at a price which 
may compete with present hydroelectric 
installations. Silver selenide is the sub- 
stance which, he has found, best does the 


of 


trick of converting light to electricity. A 
sheet of metal is covered with the sub- 
stance, which in turn is coated with a 


transparent layer of a second metal. Light 
passing through the transparent film sets 
up a current between the two layers of 
the metallic sandwich, developing fifty to 
150 times the energy obtained from a sim- 
ilar sandwich of copper oxide between two 
of copper, the immediate fore- 
runner of the silver-selenide cell. A cop- 
per-oxide cell, three square, has 
driven an electric motor by dull sunlight 
for several months in a Berlin labora- 
tory, and rival patents have been taken 
out in England on the copper-oxide in- 
vention both from America and Germany, 
Dr. L. O. Grondahl and Dr. Paul H. 
Geiger, of Pittsburgh, being the American 
inventors, while the Westinghouse com- 
pany the American patent. It 


layers 


inches 


1s 


owns 


estimated that the cost of installing the 
copper sandwich on a large scale to trap 
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of 


the power sul 
would be $25,000 per 
watt, whereas the h 
electric plant cat 
erected at a cost of 
$100 to $300 per kil 


0 


QUALITY OF MUSIC 
AFFECTED BY 
HUMIDITY 


Music, when heard 
distance, has an ent 
different quality 
dry day from that 
humid day and ex; 
ments have 
to be due to the fact 
sounds of high pitc! 
travel farther in 
air than in dry air. 
‘requencies of sound most affected b 
mospheric moisture are those from 
per second upward, including the 
topmost octaves of the piano. Sound 
middle and low pitch, such as the prince 
ones in the human-voice range, are | 
ly changed at all. It has been known 
some time that tones above audible s 
were affected by the weather, but it 
not supposed that ordinary sound wa 
influenced. The phenomenon is of c 
cern principally in a very large auditor 
where high notes may appear ten time 
loud in humid weather as in dry. 


( 


shown 


gy from Sun, and , 


ELECTRIC HEDGE CUTTER TRIMS 
SHRUBBERY QUICKLY 


Shrubbery and bushes now can 
trimmed by electricity with a small h« 
cutter that can be operated easily with o 
hand. It saves much time and takes m 
of the work out of this task that is s! 
and tedious with the ordinary two-ha 
clippers. The compact, portable trim: 


ei 











Electric Hedge Cutter That Takes Most of the W 
Out of the Task of Trimming Shrubbery 
can be connected to any light socket a: 
a one-eighth-horsepower motor furnis! 
enough power to clip the toughest tw! 
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Ev FECT OF AGE UPON SPEED 
FOUND TO BE SMALL 


all old people are slow workers. 
ibly about one-third of the persons 
seventy-four years of age, for in- 
_ could release the accelerator of an 
iobile at the approach of danger as 
ly as the average adult. These facts 
brought out by recent tests con- 
“| by Dr. Walter R. Miles, professor 
‘perimental psychology at Stanford 
ersity, who found aged persons differ 
ced just as do younger people. Mental 
it was found, does not in all gases 
parallel to chronological age, indicat- 
that an arbitrary ruling that all indi- 
ials must retire on reaching a certain 
ndar age is often detrimental to both 
ndividual and the employer. 


PISTOL-GRIP HAMMER SAWSET 
WITH TRIGGER ACTION 


so compact that it can easily be carried 
ut in the tool box, a hammer and anvil 
set, with pistol grip and trigger action, 

veing offered for all handsaws. A light 
ssure on the trigger draws a hammer 
back against a 

spring which is 

compressed and 

then released by a 

small dog, strik- 

ing the saw with 

a sharp blow. The 

result is a uniform 

set regardless of 

whether the 

has soft or 


saw 
hard 
| spots. There is an 
| adjustment screw 
on the end of the 
barrel holding the 
ring to obtain more or less set. It can 
used on all kinds of band saws. 


SLOW MOVIES OF FLYING BIRDS 
AID STUDY OF GLIDING 


To study the characteristics of soaring 
echt for the benefit of motorless flying, a 
icher of a gliding school in East Prus- 
i has trained falcons to fly within a lim- 
«<l space and made moving pictures of 
em. The films are then projected at 
»w speed for close inspection. 





Automatic Golf Tee for the Driving Range; It Delivers 
a Ball When a Pedal Is Pressed 


AUTOMATIC GOLF TEE DELIVERS 
BALLS READY FOR PLAY 


Taking the stooping out of golfing, par- 
ticularly in driving practice, an automatic 
tee delivers the balls ready to play when 
a pedal is pressed. The device consists of 
an upright cylindrical container for the 
balls, curved at the lower end and ter- 
minating in a tee. 
ture courses contains also an ash 
watch holder and marker. 


A small size for minia- 
tray, 


BATH SPRAY IS CONCENTRATED 
INTO A SMALL AREA 


Instead of spreading a stream of water, 
a bath sprayer now is being produced that 
concentrates it in- 
to a small area to 
provide both a 
spray and some 
of the power of a 
steady stream of 
water. It is par- 
ticularly suited 
for sham poos 
where the spray is 
to be concentrat- 
ed on the head 
alone. 
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weather condition 
which the very 
waves are immune 
heart of the appa 
employed is a giant 
flector, ten feet | 
which projects into 
the micro-rays os: 
| ing 1,600,000,000 tir 
second. These tiny 
offer many striking 
tures as compared 
the more usual 
lengths. For instance 
shortness permits thi 





of electro optical de 


Safety Glider for Students; the Craft Has Standard Controls and Is Attached more usuall y ass 


by a Universal Joint to Top of a Steel Plunger 


SAFETY GLIDER FOR STUDENTS 
IS MOUNTED ON SHAFT 


Experience in handling a glider is ob- 
tained by the novice flyer without leav- 
ing the ground through the use of a safe- 
ty instructor recently invented. A full- 
sized glider with standard controls is 
mounted on a steel plunger, being sus- 
pended on a universal joint. This arrange- 
ment allows the student to manipulate 
the craft as if it were in actual free flight. 


SHORT-WAVE RADIO TELEPHONE 
IS SUCCESS IN TESTS 


Successful two-way  radio-telephone 
communication was recently carried on 
across the English channel on eighteen- 
centimeter wavelength with a one-inch 
aerial. The demonstration was conducted 
by the International Telephone and Tele- 
graph laboratories in England in co-oper- 
ation with the laboratories of Le Materiel 
Telephonique in Paris. In the tests, oscil- 
lations of wavelengths as low as ten cen- 
timeters, and designated as “micro-rays,” 
were used for the first time to provide a 
two-way radio-telephone or telegraph cir- 
cuit. Power of only half a watt was used, 
just enough to light a flash bulb. The 
demonstration indicates that the ultra- 
short waves now will become available for 
commercial radio transmission, thus open- 
ing an entirely new field. The quality of 
speech received was not only up to the 
standard of a good phone circuit, but re- 





ated with light, suc! 
reflectors or refractors in additio: 
the diminutive antenna system, and 
waves, by means of reflectors, can be 


rected along a narrow band, like rays 0! 


light. Outgoing signals are applied t 
micro-radion tube in which the hi 
frequency oscillations are generated. 


range of frequencies available in the 
cro-metric wave band, between ten 
100 centimeters, is nine times as great 


in the whole of the ordinary radio field 


he short waves also are expected t 
important for television which require 
broad frequency range. sy using 
short waves, a wide band can be allo 
to television without causing any et! 
congestion. For navigation purposes 
fer radio beacons, the system has n 
advantages and also offers a method 


secret communications by radio betwee: 


warships at sea. 








Huge Reflector and the Transmitter Used for Rad 
phone Communication on Short Waves 





ception was unaffected by 








0 


f 











| | foreheads do not mean brains 
more than big men mean intel- 
siants. This popular fallacy has 
definitely exploded by Dr. Ales 
i, internationally known scientist, 
National Museum, Washington, 
vho has just completed a series of 
interesting examinations of va- 
pes of human skulls. 
irding to Doctor Hrdlicka, if high 
ids mean brains, the Eskimo would 
erior intellectually to the white 
Furthermore, the common, full- 
“1 American colored laborer often 
lightly higher forehead than the 
ted American white. 
ctor Hrdlicka has been studying this 
em ever since 1894. He has investi- 
not only the forehead but other 
of the head structure of most of the 
r races known to man. 
udies show,” says Doctor Hrdlicka, 
the height of the forehead is not a 
rauge of intelligence. Indeed, if you 
n individual and simply judge him 
forehead alone, nine times out of 
1u will be more or less wrong. How- 
the situation about true intellectu- 
entirely different if you lay less 
on forehead size and instead em- 
ze the importance of the brain struc- 
itself. But more of this later. 
sloping forehead doesn’t mean bru- 
or low intelligence by any means. 
loubt there are two good reasons for 
renerally accepted fallacy, one being 
the main headquarters of intelli- 
-is in the frontal lobes of the brain, 
the other that many observers have 
da sloping forehead to be prevalent 
ng certain criminal types, some sav- 
ancient men, and generally speaking, 
ing the lower animals and anthropoid 


Chis view, however, although it has 
natural foundation, is not at all 
In many known cases, such a slop- 

forehead has existed along with a 

n of high intelligence. In this con- 


tion I have examined the foreheads of 





Scientist Demonstrating Method 
of Taking Exterior Brain Measure- 
aents of a Living Person 


\ > 


hundreds of type specimens of the major 
leading races and found that in the case 
of most of these sloping foreheads it is 
not the upper section of the brow that 
actually is depressed but the lower portion 
that has been carried forward more than 
usual. The physiological result is that the 
brain size is not affected in such a way 
as to forbid strong intellectual qualities.” 

Doctor Hrdlicka 
some other 


goes on to explain 

that may 
exist and give the casual observer a wrong 
impression of 


curious situations 


“highbrowism.” A man, 
may broad skull 
which serves to take the attention away 
from the fact that the forehead itself is 
rather low. Or in similar fashion his hait 
may from his forehead, due en- 
tirely to baldness, to such an extent that 
the brow itself gives an 
pression of height. 


for instance, have a 


recede 
erroneous im 


Now when you come to consider brain 
size and structure, that’s something else 
you are on a new line of investigation en- 
tirely. This is matter suitable only for 
the attention of the trained scientist 
Such experts, Doctor Hrdlicka points out, 


+1 
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while studying the nor- 
mal brain, with its well- 
developed frontal lobes, 
have found a definite 
relationship to the pos- 
of a high de- 
intelligence. 
this :- 
com- 


session 
gree of 
The situation is 
The greater the 
plexity of the brain 
structure, the greater 


the gray matter and, 
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tion arises, is the brain of woman, due ¢, 
her slighter build and head size, neces 
sarily of lower intelligence than t!] 
the male? Doctor Hrdlicka says he is coy 
vinced that size of brain in this co 
tion is not a true index of the con 
tive intellectual power of men and wi 

Another well-known fallacy is that 
man beings think and work intellectual] 
while utilizing only the front or fore; 
of the brain, wherea 
truth, the entire brair 
necessary in all ment 
work. 

“The frontal parts, 
Doctor Hrdlicka ey 
plains, “serve the high 
mental qualities, 
the other sections 
largely concerned 
sensory and motor brai 
processes. As you ¢ 
not have an image w 
out visual impress 
you must have the w! 
brain working as a wu 
Thus, if you had all fore 
brain and no hindbra 
your thinking proce 
simply would not < 
ordinate, very much 





under normal condi- 
tions, the greater the 
potentiality of the brain. 

Now, here’s a_ fact 
that probably one person out of a thou- 
sand doesn’t realize, that, while it is true 
that large brains usually contain much 
more gray matter and therefore more in- 
telligence than smaller ones, nevertheless 
there are comparatively small: brains of 
such complex and refined patterns that 
they enable the take an 
outstanding place in his particular line of 
mental endeavor. Such brains, Doctor 
Hrdlicka says, not infrequently are found 
in people of small stature and slight build. 
Outstanding examples of this type are 
the famous artist Raphael and the re- 
markable orator Gambetta. 

Then, too, there have been instances of 
sizable brains where the possessor shows 
slight intellectual ability. Here again, 
the reason lies in the complexity and re- 
finement of brain matter. Along this 
general line of thought, the natural ques- 


Primitive Man with Low Brow and Sloping 
Forehead Did Not Necessarily Possess Low 
Any More Than 
and His High Brow Rate High Intelligence 


Intelligence, 


possessor to 


you had an auto, cut 
a large section of it a1 
then tried to run the r 
maining part. 
consider the brain t 
the most wonderful machine nature 
achieved. There are 10,000,000,000 ne: 
cells in the brain, every one of whic! 
connected and related, all organized 
remarkable fashion and each with an 
portant function to perform. The wid 
advertised wonders of the radio pal 


the Eskimo 


“Personally I 


comparison with this amazing co-ordi! 
tion of man’s most important mechan 
“The brain is a reservoir where ev 
thing is received, distributed, acted uy 
reflexively or voluntarily. Its potent 
ties are such that no scientist, nor gr 
of scientists in the entire world, has b 
able to come anywhere near gauging 
magnitude and refinements. Even 
simplest thought is an accomplishn 
which exceeds the highest and most c: 
plicated machine man has invented 
“Just as every machine needs vari 
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bail materials, so the brain requires dif- 
ods for the performance of its du- 
like machines, it gives off differ- 
es. It is these gases upon which 
iological chemistry of the future, 
to solve the hidden mysteries of 
ng brain, will concentrate its stud- 
the present time this promising 
scientific investigation is being 
lose attention by science.” 


ONE LARGE CAKE OF ICE COOLS 
REFRIGERATOR ALL SUMMER 

















” cake of ice lasts a refrigerator at 
te State college all summer, but the 
Niue is six feet high and six feet in 
hile ter. The economical icebox cost 
pre yout $50. It consists of two tanks, 
feet in diameter inside another 
bred eight feet in diameter and nine 
; eh. Sawdust or similar insulation 
wie | between the walls of the tanks and 
ing compartment is built under the 
vhole : ink, Ice is trozen in the winter Aerodynamic Pendulum Used to Test Model Plane, and 
unit e inner tank, which is then covered Dials Which Indicate the Lift and Drag 
for Nout sixteen inches of insulation. MODEL PLANES EASILY TESTED 
wate | oth c unk of ice formed in the win- BY PENDULUM 
insite ill last from spring until fall. 
; a Airplane-model builders who do not 
WRITING GUIDE ON CARDBOARD hav e access to a wind tunnel can test the 
t off TEACHES PENMANSHIP efficiency of various types na? crait by 
a means of an aerodynamic pendulum which 
e re \s an aid in mastering the proper reproduces free flight conditions and 
of the letters of the alphabet in which is simple and inexpensive to con- 
‘to be ng, a penmanship guide on heavy struct. The pendulum was made by Al 
oard is being offered. Outlines of fred G. Leigh, a professor of aeronautics, 
wae etters are depressed in the cardboard to measure lift and drag of a model under 
ia nd the writer traces and retraces these Conditions resembling these of a plane in 
nes until the shapes become stamped free flight. The instrument may be at- 
‘ee tached to a shelf, door or nearly anywhere 
4 ams §=lindoors. On the upper end are located a 
1, lift-registering dial and another to show 
re drag. At the other end the model is fixed. 
The arm of the pendulum is raised ver- 
re tically above the dials and is then permit- 
r ted to fall or swing by its own weight. 
t This measures the distance that the model 
” travels as well as the lift the wings exert. 
hei As the pendulum swings along two planes, 





the drag is recorded along the vertical 
plane, and the lift is measured by the 
amount of deflection of the pendulum 
from the vertical plane. It is also possible 
e mind so they are made without the to set the model at any desired angle of 
t the tracer. incidence, which is shown ona special dial. 





board Writing Guide in Which Letters of Alphabet 
Are Depressed to Make Tracing Easy 
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ALTERING A. C. DX-TUNER FOR TELEVISION SIGNALS 


In answer to 
numerous inquir- 
ies for an a.c. short- 
wave tuner, em- 
ploying several r.f. 
stages for the re- 
ception of distant 
television signals, 
the following sug- 
gestions are given — 
for altering the a.c. DX-tuner described 
in the October, 1930, issue. This selective 
broadcast tuner was designed for ex- 
tremely high gain, and, owing to its un- 








Fig.| 


usual construction and simplicity, may be 
made to tune to the television band with 
The tuning condensers which were 
formerly .00035 mfd. are now changed to 
.00025 mfd. and ganged in the same man- 
ner. The same make and type are used 
so that the change will be very simple. 
In addition to the tuning capacities it is 
necessary to change the trimmer 
condensers to a lower value. These are 
reduced to 16 mmfd. each. The next, and 
most difficult, alteration is to reduce the 
number of turns on the various coils. 
This must be carefully done in the man- 
ner shown in Figs. 1 and 2. The shields 
are first removed to expose each stage, as 
shown in the upper photo. Starting with 
the coil on the extreme left, using a thin 
knife blade or awl, count 40 turns up from 
the bottom of the coil and separate this 
number of turns from the rest of the coil. 


ease. 


also 


Care should be taken not to injure 
insulation on the lower 40 turns. 
upper winding is now cut at three po 
as shown in Fig. 1. After cutting the turt 
and removing the wire with a pair 
pliers, in the manner shown in Fig. 2, 
insulation is scraped from the end of 
top turn, and a flexible lead is solder 
from this point to tap No. 6 on the c 
base. One point of great importanc: 
to make sure that the same numbe: 
turns are on each coil and that all 
these turns remain in their original p 
tion. The only remaining operation i 
remount the shields on the cha 
as shown in the lower photo, and rebala 
the set in the man 
ner outlined in 
October = artic! 
The tuner con: 
of four r.f. stag 
employing 
tubes and the u 
type-27 detector. 


coil 


T 


PULL CUT ENDS HERE 


type 24 


1 


be used in connection with 
good resistance-coupled television am} 
fier unit. 


It may 


Replacing Damaged Speaker Cones 


When marking out the paper to repla 
a cone-speaker diaphragm, a protractor! 
necessary in to arrive at the c 
rect angle for the V-shaped cut-out. | 
protractor is not at hand, a condenser ( 
will do for the purpose. Using a dial 
the 180° type, cut out a piece 
52° on the dial, and form the cone 
will have a 120° angle at its apex.—] 
Bayley, Irvington, N. J. 


order 


covert 
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Pepping Up 
Your Old Set « 


by F. E. Baker 


PART I 


[RE are many old receivers, and 
sme not so old, that can be made to 
rm more like the latest sets by a few 
e additions, changes or adjustments 
inyone can make for himself. In 
many of the older sets, when not 
ed too near powerful broadcasting 
ins, still bring in DX-signals that 


ild tax the ability of the very latest 


ls. Old sets of the neutrodyne type, 
milar tuned r.f. circuits, were quite 
tive but lacked the selectivity and 
quality of present-day receivers. 

» begin with, any radio set, regardless 
ype or model, must be checked oc- 
nally to make sure that the tubes are 


1 


ood condition; if B-batteries are used, 


must be completely renewed at least 
e a year in order to obtain best re- 
The storage battery needs little at- 


tion, if a good charger is used, but 


level of the electrolyte must be care- 
maintained. A and B-eliminators, 


| to power sets of this type, must be 


te 


ked at intervals with suitable volt- 
rs. <A high-resistance voltmeter, of 
1,000-ohm-per-volt type, is used for 
iminators and it must cover the full 
voltage range em- 
ployed in the set. 
This voltmeter may 
also be used as a con- 


tinuity meter and for checking power 
packs in a.c. sets. An inexpensive 50-volt 
meter may be used for checking B-bat 
teries, but not for any B-eliminator o1 
power pack. The next step, in pepping 
up an old receiver, is to examine the an 
tenna and ground connections and make 
necessary repairs. If the antenna has 
been up several years, it should be taken 
down and rebuilt. Stranded, enameled 
antenna wire and good insulators cost 
little and yours may be badly corroded 
and inefficient. 

The photo at the head of this article 
shows an important step for better tone 
quality in any receiver more than two or 
three years old. It consists in substitut 
ing audio transformers of modern design 
for the obsolete ones in the set. A good 
average ratio for these transformers is 
3% to 1, and at the present time they will 
cost less than the originals. All soldered 
connections should be inspected very care- 
fully and all nuts tightened. Loose turns 
on r.f. coils may be held in place with 
collodion, and if the set has been in a 
damp place, it should be thoroughly dried 
out. This may be done by placing a 60 
watt lamp on a drop cord inside the cab 
inet, or by setting the cabinet near a 
radiator for a reasonable length of time. 
Jatteries should never be exposed to high 
temperatures and should be removed if 
the set is placed near a radiator. In trop 
ical countries, dampness will put a radio 
set out of commission very quickly if pre- 
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8-turn coil of No. 32 d.c.c. wire is ws 
over the center of the 50-turn coi 
No. 24 d.c.c. wire, and both coils No. ] 
No. 2 are exactly alike. Selectivity 

















be increased by removing turns from 
open ends of the 8-turn coupling coil 
decreased in the opposite manner. \W 
mounting the coils, keep them at 1 
angles as shown; the unit may be mack 
up in breadboard fashion and house 
a small cabinet. The rotor of the gan 
condenser is common with the frame. 1] 
unit is mere 
SHAF Ty, GANGED CONDENSERS connected to the 
' ground and ante: 
na posts of the set 
on one side and t] 
antenna and ground 
direct on the ot! 


cautions are not 
taken. Loose or 


CON NO.2 


In common wit! 
wave traps this « 


corroded rheostats 
should be replaced, 








and if the gridleak + ee See Os. Une 
isan obsolete graph- [ : l signal energy, 

: . GND. ANT — — ——) the results are 

ite strip that has oO © é 

| ir . y10 ANT 60 TURNS~, I worth while in cu 
ong ago ost ,1ts “Ts 4 ST °* 10 ANT pos 3 \ . 
rated* value, mod- = Slt. 000 N 


ern resistors will  iJuwog 
te ; 
~ > *®. -COMMON rs— 
do much to pep up yo gy i 


the old set. 

Ganged tuning condensers are conven- 
ient but not absolutely necessary, as finer 
tuning may be done with separate dials 
unless the trimmers on the ganged-con- 
denser unit are carefully balanced. If 
all the dials do not read full scale when 
the rotor plates are all in, loosen the set- 
screws on the shafts and reset them as 
shown in the upper photo on this page; 
the lower photo shows a simple method 
of removing dust between the condenser 
plates with an ordinary pipe cleaner. 

One of the most common causes of 
trouble in old sets is the filament switch. 
Very few of these switches used on the 
older sets were in good working order 
after the first year; a new switch costs 
little and means much. 

When old sets are used in crowded 


localities, near powerful stations, the need ting through strong locals. When tl 
for better selectivity is quickly noticed. experimenter wishes to operate a mor 
A good wave trap is the easiest and most powerful speaker with his old set, 

effective means of overcoming this diffi- adapter to be described may be ust 
culty. The parts need not be expensive, if a source of 110-volt @0-cycle a 
and the experimenter will usually find is available. For filament supply, t! 
them on hand. A tested wave trap is type-45 power tubes require 214 volts, a1 


shown in the detail on this page. The the small homemade transformer suppli: 

















he replaced in 
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oltage and the 
ssary amperage. 
e tubes operate ona 





TRANSFORMER 





bias not used on 
amplifiers, and this 
ken care of in the 





2-MFD 
CONDENSER 






ane 


RESIS 
7 


00 OHMS! 2MFD. 








2-818 





ter without affecting 
et in any way. The 
ter is a complete 
in itself, and tube- 








TO-B ON ELIM 
OR PLATE RETURN 
ON SET 





WIRES 
SECONDARY 
TOOT 
PRIMARY 
Sw. 





















{ N0-V.A.C. 
. LINE 





plugs are used for 
cing it into the am- 
er tube sockets. 

is compact unit may 





uickly connected to 
battery set employ- 
audio 
when the connect- 
plugs are removed, 
tubes 
the re- 
disturb- 


two stages, 


original may 
er without 
the circuit. 
he schematic dia- 
im, instrument layout 
d filament-transform- 
letails are shown to the upper right on 
page. Old laminations from audio 





ransformers may be used to assemble the 
ore, but a specified cross section is neces- 


ry for a certain number of primary 


urns, in this case 1,320. 


(To Be Continued) 


Improving the Radio Ground 


\ water pipe leading into the earth is 


he ideal ground connection, but this is 


( 


ot always available in rural districts. An 
quivalent ground may be obtained by 
iving a length of gas pipe as deep into 


he earth as possible and sinking a large 





'e around it. A hole, about 8 in. deep, is 
ug for the tile and earth is filled in 
round the pipe to leave a cup into which 
water can be 
poured from 
time to time. 
A ground of 
this descrip- 
tion is especial- 
ly useful in dry, 
sandy country, 


where it is al- 
most impos- 
sible to pro- 











OhlllltiLL LOM: AO oie 


vide a good ground in any other way.— 


F. W. Bentley, Jr., Missouri Valley, Iowa. 


Dialing for New Stations 


Older types of receivers had their dials 
marked in degrees and gave the listener 
very little information as to where to tune 
in a station. 
stations by name and give the wavelength 


Newspapers usually list the 


in meters, the frequency in kilocycles or 
both. This is of little help to the begin- 
ner unless he understands the relation be- 
kilocveles First it 
remembered the fre- 
number of kilocycles increases, 


tween and meters. 
should 
quency or 
the 


station listed as operating 


be that as 
Suppose a 
1,070 kilo- 
cycles is desired but you have no means 


wavelength decreases. 


on 


of knowing where this will be on your dial. 
If, however, vou | tuned in a 
with a frequency of 1,050 kilocycles and 
another on a frequency of 1,090, the sta- 
tion you want, if within the range of the 
set, will be tuned in at a point midway 
between these two settings. To reduce 
kilocycles to meters, divide 300,000 by the 
station frequency in kilocycles, 
300,000 by the 
meters gives the frequency in kilocycles. 


station 


lave 


likewise, 


dividing wavelength in 













es 


Small §.P.D.T. Switch 
May Be Mounted at Any 
Convenient Point on Con- 
sole for Quick Shifting 
of Antenna to “Short” 
or “‘Long” Antenna Posts 
on Chassis; Lead-In Wire 
Is Connected to Switch 
Lever; Below, Homemade 
Ground Strip and Clamp 
of Copper Ribbon 


RIBBON BENT 
AND SCREWED 


TO WOODWORK 5 
HI a 








to 


YOu 





Sim plifie. 


“e 


‘Radio 


” 








y age 1° epee 9 ~ 
3g/0 ‘O > O O 
p LE A a aa 


lo 
———— ne oe are a 
f ke 


Provide Strong Mechanical and 


Homemade Soldering Lugs That a 
Electrical Contacts Made from Thin | 


Brass, % In. Wide; Strip Is Marked 


Off for Number Required and Holes Nal ( r 
Are Drilled for 6-32 Machine Screws; ) ) / 
Snip Ends and Clamp Wire JA 
LANES 







ZB 46 METAL 
g PIECES 


Right, a Large Coil of An- 
tenna Wire, Mounted in a Box 
Shown, Is Portable, and 
the Radio Service Man Finds 
This Method Saves Both Time 
and Money; 


Below, Simple 
Lightning Gap for Any Re- 
i Gap Is Adjusted to 


ceiver; 
Thickness of a 
Chassis; Battery Nut Supplies 


When Heavy Stranded Wire of Suffi- 
cient Current-Carrying Capacity Is Not 
Available for A.C. Tube-Filament Leads 
to Heater Transformers, Several Lengths 
of Smaller Stranded Wire May Be 
Twisted or Braided Together as Shown; 
Heavy Filament Leads Are Necessary, 
a Point Often Overlooked by Experi- 
menters, 











PIPE 


SCRAPED a \ 


SPOOL OF 
ANTENNA WIRE 


Dime from 





the Spacer é i 











‘PIPE AXLE 








Unmatched Tubes in Push-Pull ' 
Amplifiers Cause Lack of Pep, 
Distortion, Hum and Poor Tone; 
to Check Tubes, Wrap Stranded 
Wire around the Plate Prong of 
Each Tube and Replace Tubes in 
Sockets; Voltmeter Is Connected 
as Shown; a Reading of More 
Than 1 Volt Indicates a New Tube 
Should Be Put In to Match; if 
Meter Reads Backward, Reverse 
the Leads 








Right, Heat Control for 
Electric Soldering Iron 
Prevents Excessive Heat- 
ing; Switch at H Is for 

; CHASSIS Quick Heating and at L 
BAKELITE STRIP for Long-Period Control 

















50-OHM RHEOSTAT L 
— 







10-VOLT 
AC. LINE 
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RECEPTACLE FOR \ 
SOLDERING |RON 


1O-WATT PILOT LIGHT 














Answers 
’roblems 


IMPROPER METHOD 
TERMINAL TOO CLOSE 


} 


= Left, When Mounting R.F. 

Chokes in Amateur Trans- 

mitters, Care Should Be 

Taken to Keep Terminals, 

Brackets or Other Metal 

Parts at Least % In. Away 
from the Coil 


ATT 
| WT] 





mit 

















" \_PROPER METHOD 
SPACE 4," 


: ADJUSTING 
KNOB AND SCREW 


Made 


Right, an Easily 
May 


rimming Condenser 






May Be 
Paper; Apply the 
the Cone; Below, 




















a / 


4 







Holes Accidentally Punched in Speaker Cones 
Patched with Tape or 


Gummed 
Patch to Both Sides of 
a Tube-Base Mounting 


Can Be Used for Larger Coils by Insert- 





Be Built into the Side of ing Spacers as Shown 
the Coil-Shield Cans of 
Many Receivers, to Allow \ 
Correction for Changing aoe i eae >. a COIL 
Characteristics of the Coils ia . FORM 
Due to Weather Conditions ‘a BRASS PIECE \ 
4” WIDE TUBE 
BASE 
ay Pa ae OVABLE 
SS ANGLE Left, Brackets for Mount- 
me ing C-Batteries in Port- . 
7 SSS! able Receivers or Testing ss 
Apparatus; These Brack- 7 
SS ets Hold the Battery Se- r 
a a Ck SPACERS CUT FROM) 
; SS — =*2 PIECE OF BAKELITE 
C- BATTERY Means for Renewal _ 














Right, Chalk or Engravers’ Wax May 
Be Used to Brighten Letters on En- 
graved Panels; the Old Filler Is First 
Removed with a Large Needle and the 
Panel Sponged Clean; the Engraved 
Surface Should Be Left Damp When 
the New Filler Is Applied; Rub In 
and Allow the Filler to Dry before 
Cleaning the Panel 








Price Tags May 
Be Used to Identify Battery 
Leads, and Should Be Used 
When Servicing Power Units 
or Sets Where Connections 
Are Temporarily Removed ; 
Right, a Sturdy Stand-Off In- 
sulator Made from a Common 
Glass Antenna Insulator; the 
Metal Brackets Are Cut Slight- 
ly Larger at Top and Bent 
around the Glass 


Left, Small 










‘CONDUCTOR 
~GLASS 
INSULATOR 


BRASS 
BRACKET 


FASTENED 
TO BENCH 
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Completely Assembled Set Showing Power Unit at 
Rear, and Band Filter with Trimmers Indicated 


Unit Construction Feature of Custom Set 


Wired and tested units enable the cus- 
tom-set builder to assemble a de-luxe re- 
ceiver in about three hours. This set em- 
ploys nine tubes including four type-24 
screen grids, one 27, two 45's, one 80 full- 
wave rectifier, and a voltage-regulator 
tube. Battery-operated models are also 
available. The “HiQ” circuit employs a 
three-stage pre-selecting band-filter unit 
and a three-stage amplifier 
unit. These consist of the necessary coils 
and ganged condensers with adjustable 
trimmers, as indicated in the insert photo. 
Each unit is thoroughly shielded in a 
sealed copper can. Linear power detec- 
tion, employing the screen-grid tube with 
automatic bias, eliminates all possibility 
of detector overloading. The new audio- 
frequency system consists of a resistance- 
coupled first stage and a push-pull output 
stage, using 45-type tubes. A local switch 
permits smooth, noiseless adjustment. 


screen-grid 
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How to Shield the Receiver 


Recent laboratory developments 

brought out several points that shou! 
observed in shielding radio circuit 
efficiency. The metal s! 
which incases the coil of a tuned ci: 
absorbs a small portion of energy f; 
that circuit, causing a current to flo 
the metal of the shield. It is there 
advisable to use a metal shield which 


have as low a resistance as possible. | 


greatest 


per is considered the best material, wit 


the means of the average experime: 


with brass and aluminum as substitut 
As the shield carries current from 
tuned circuit which it houses, it shou 
not be used to carry other currents. 
example, the shield and chassis shou! 
not be employed to carry the negat 


~« 


side of the filament or plate current, 
the purpose of connecting the load to « 
point of the metal chassis, and the neg 
tive terminal of the power unit at 
other point, in an effort to avoid the u 
of connecting wires. Neither should t 
shield or chassis be used to form part oi 
tuned circuit. All apparatus should 
connected with insulated leads,and wh« 
wires pass through the shield, the ho 
should be as small as possible. Whet! 
the shields are grounded or not, may | 
best determined by experiment. If grou: 
ing is advisable, they may be grounded 
some convenient point using a heavy lo 
resistance conductor for the connecti: 
All joints in shield cases should be s 
dered, if possible, making an independe: 
unit of the shield. 


Hand Microphone for Home Recording 





- ap 


A hand mic 
phone is availa! 
for home recor 
ing and amate! 
broadcasting. | 
may be carried 
the pocket. D: 
spite its small si 
it is said to | 
sturdily construct 
ed and to repr 
duce throughou 
the entire music 








scale. 








ecording Your: 


9 e.. Mtns. ie 
by Herbert M&Kay maar eels : 


Fal 


7 ) MAKE your own records is an in- 


resting pastime, and many experi- 
ers are obtaining excellent results, 
cially when modern methods of elec- 
| recording are employed and the rec- 
reproduced through a good audio 
lifier. 
he recording outfit is easy to build, 
ticularly if an old cylinder phonograph 
vailable from which the lead screw 
be salvaged. The mechanical parts 
he device consist of a friction clamp 
bearing which serves to hold the 
rd blank tightly against the turntable 
prevent slipping; a lead-screw support 
ch rests upon the clamp, and a screw 
hout 30 threads to the inch and seven 
ight inches long. A split nut thread- 
for this screw, a cutter clamp and a 
tionary support for the lead screw are 
required. Motive power is supplied 
a wheel fastened to the inner end of 
he lead screw and tired with a rubber belt 
de for use in a vacuum cleaner. The 
eparate parts and the assembled tracking 
levice are shown in the photos. 


1 jae 


Skene Svs 





a 


In addition to this device, the follow 
ing accessories will be needed: a micro- 
phone, a good amplifier, a microphone- 
control unit to be described, and a good 
quality phonograph pick-up fitted with a 
diamond or carborundum point. It is 
assumed that an electrical phonograph or 
combination radio-phonograph is avail 
able. 

The tracker, which provides the prope 
motion for the cutting head, is dia 
grammed in detail, and can be made by 
vour local machinist at small cost if the 








proper tools are not at hand. 

The record clamp, for the center pin on 
the turntable, is detailed at the right in 
Fig. 1. An '%p2-in. hole is drilled in the 
center of the post, from below, to take a 
14-in. length of brass tube the outside 
diameter of which is '%42 in. and the in- 
side ™ 











32 in. This brass tube is split into 
60-degree sectors at one end, as shown 
in the plan, and inserted into the drilled 
hole as shown in the sectional diagram 
at the left. The other end of the tube is 
then brazed into the bottom of the hole. 
Three alternate blades of this split tube 
are forced inward at the base with a small 
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Tracker Device with Cutting Head 


Making Record 


Installed for 
screwdriver, to form binding springs that 
grip the center post on the turntable. 

The drive unit, detailed in Fig. 2, may 
be made by forming the lead screw A 
from an 8-in. length of %-in. brass rod. 
The whole threaded portion is not shown 
in the diagram but it extends 5% in. Two 
inches are left unthreaded at one end 
and % in. of the opposite end is turned 
down to a diameter of “6 in.; the threads 
are cut 30 to 48 to the inch. 

The screw-support block, B, Fig. 2, 
is made from brass rod, 3% in. in diameter 
and 1% in. long, with the top domed % 
in. The %-in. center hole is located 
in. from the extreme top. The rod 
then turned 90 and a hole 
drilled through it at the same height for 
Z-in. setscrews. 


4 
is 
degrees iS 
Two setscrews, % by 
Y% in., are made and the ends are turned 
to a true 60-degree bearing point. These 
are screwed into the holes near the top 
of the support and locknuts provided. 

A bearing indicated at G is made froma 
l-in. length of brass tubing, having an 
outside diameter of 34 in. and inside 4 in. 
Searing points are spotted about M4 in. 
deep in the center of this tubular bearing 
at opposite sides. The bearing is placed 
in the large hole at the top of the sup- 
port and the setscrews tightened into the 
spotted holes until the tubular bearing will 
rock freely without any other movement. 
The pulley C is turned from %-in. brass 
or aluminum with a round groove in the 
edge, as indicated. It is drilled for a %- 
in. press-fit brass bushing, which is reamed 
to make a tight fit for the long unthreaded 
end of the lead screw. The bushing should 
be reamed carefully or the lead screw 
will not turn true when the pulley is at- 
tached. Two stop indicated at 
E and F, with %-in. holes and setscrews, 


collars, 


MECHANICS 


complete this unit. The setscrews 
vent lateral motion, but should not 
the rod in the bearing. 

The support for the lead screw is sh 
in Fig. 3, the base being made of } 
or cast in lead. A steel post, % i: 
diameter and 4 in. high, is set in this h 
A sliding collar, 7% in. in diameter a: 
in. long, is made for the post, and a 
is drilled in the center of the collar f: 
‘Me-in. setscrew. The collar is flatte 
on each side, at a point 90 degrees a 
from the setscrew, to take the yoke sh 
at the right. Pointed setscrews are t 
used to hold the yoke in position in 
same manner as described for the tubu 
bushing for the lead screw. The 
extending from the yoke is %e in 
diameter and % in. long. A %e-in. h 


Complete Recorder Applied to an Electric Phonogra; 


is drilled clear through this arm, to tal 
the small end of the lead screw. 
(To Be Continued) 


Set Noises Traced to Light Bulbs 


Interference in a.c. receivers has be: 
traced to old light bulbs, which cause 
variety of buzzing and clicking sound 
The defective bulbs may be easily fou 
during the daylight hours. The receiv: 
turned on and the volume cont: 
placed at maximum on a quiet point ne 
the center of the dial. One person shou! 
remain near the receiver while anoth 
goes about the house turning on one lig! 
bulb at a time. As each bulb is lighted | 
should be shaken and tapped gently an 
the response checked at the loud speake! 
—H. A. Wilson, Greenville, Ohio. 


1S 


@ For further information on any radi 
construction article write to the radio de 
partment; this service is free. 
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Gay Pictures “aa Silhouettes on Glass 


silhouettes or plain 


\ RACTIVE 
4 files can be made with some ordi- 
paint, common window 
tinfoil, 


use a large 


glass and a 
First choose a subject. You 
profile photograph or 
magazines. Incidentally, 
here were obtained 
The next step is to ob- 
i piece of window glass, 
little larger than, the picture to be 
d. The glass should be clear and 
from any blemishes. Clean it thor- 
ly and place over the picture. Then, 
a fine pen or camel’s-hair brush, 
line the figures with a good brand of 
linary black paint. If only a profile is 
red, outline the extreme edges of the 
ires to be copied, but for a line sketch 
will, of course, have to paint in the 


res from 
ctures shown 
this source. 


as large as, 





lines of the clothing on the figures. A 
completed sketch of this sort is shown in 
the right-hand detail below, the 
plate being held up to show the print un- 
derneath. With a plain profile, the next 
step after inking in the outline is to com- 
pletely fill in the entire figure in black. 
lhe background is then daubed in spots 
with various colored paints, to give a 
mettled appearance. To do this, use a 
tuft of cotton wrapped in a piece of silk, 
which is dipped in the paints, taking care 
not to apply the paint too thickly. It 
should be thin in spots so that an addi 


glass 


tional background, perhaps of tinfoil, will 
show through. With a line sketch, most 
of the background is filled in with black 
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Trolley Swing Helps Child Walk O 


A wire trolley, suspended 
the room to support a baby 
of the type designed to hang 
doorway, will be of great h: 
assisting the child to walk 
ends of the wire are run th: 
screweyes driven into wind 
door casings, and, if desir: 
turnbuckle is provided to tal 
the “slack” in the wire fron 








to time. Slip a l-in. grooved 
ley over the wire and attac 
rope holding the swing to 
edge of tlie pulley. The 





should be arranged at su 
height above the floor that 
baby can propel it along the 
with its feet. 


Vines Tied to Pipe Save Stakes 


For a vine trellis, a pipe 
pended from a number of co 


Two Suggestions That Lend Themselves Admirably to Use for as shown in the photo, wil 
Line Pictures and Silhouettes Backed with Tinfoil 





found a much quicker inst 


as in upper left-hand detail, page 127. tion than driving stakes into the gro 
Leave a space of clear glass, about 4% in. The upper ends of the cords are tied | 
wide, between the outlined figure and the wire suspended between two post 
background so that a bright background fences. If desired, water may be 
will show through. Cheeks, eyes, lips and ducted to the plants through the pip 
skin are then tinted if desired. In doing which the cords are attached, by conn 
this, remember to paint cheeks, eyes and ing it to a hose, perforating the pipe ° 
lips first, and then apply the flesh tint small holes to give the effect of a sprin! 
over these colors. Ribbons, hats, orna- —C. C. Wagner, Los Angeles, Calif. 


ments and designs of clothing may be 
lightly tinted with gay colors if you wish 
to add life to the picture. Now comes 
the final step. Place the glass on a flat 
surface with the painted side up. Over 
the entire back, place a large sheet of 
tinfoil, which can be purchased at most 
stationery stores or obtained from photog- 
raphers who receive great quantities of it 
around films. The latter kind is backed 
with heavy red paper and does not tear 
easily. After placing it over the painted 
side of the glass, stick it down lightly 
at the four corners with paste, as shown. aa 
The tinfoil forms a secondary back- Vine Trellis Made by Suspending Pipe from C 
: : 7 Attached to a Horizontal Wire 

ground, which shines through the mot- 

tled paint, producing a beautiful effect. 

The silhouette can then be framed and @Commutators of small electric moto 
backed with cardboard. A few excellent can be readily cleaned by holding an 01 
examples of what can be done along these nary rubber eraser against the commut 
lines are shown in the illustrations. tor while the motor is running. 
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Valk : ORNAMENTAL VIKING SHIP CUT OUT WITH FRETSAW 








"ih ' building one ot [sabe 10 Fir HULL i. ae, ———— —____— This Viking Ship Is 

viking ships, you it “ ¥ a Good Project for 
f Ba the ateur Ship- 

ake a dozen more aS AF A SHRED, 10 0D Model Builder 
ur friends in a very sian, 0 | « 
time. The biggest avi | } 

If f the job is to cut VAP 

Or he hull, which can _ (NORSEHEAD ON SAIL _| 


t ne by hand with an 
up iry fretsaw, or still 
quickly with a ‘ 

Lav off 1-in. 






¢ rares on a 12-in. sheet = 
iper and draw the c= 


THUMBTACK 





1 


ng template for the hull, 


a ing the cross C, 
e hed detail given 
re Get two pieces of Si A 
white pine and one 7 
of poplar or other 
ikes 


lwood, and nail them together tempo- mast, about 7% in. high, has been found 
with the hardwood piece in the most appropriate for this-size hull, being 
ter. Then saw out the bottom curve sunk into the deck and glued. After cut- 
r the hull, after which the pieces are _ tings the sail from muslin, it can be stiff- 
rated and the sawing of the center- ened with shellac, bellying it before the 
e completed. The three pieces are’ shellac has dried. If desired, a Norse 
then glued together in their respective headgear can be painted on the sail in 
itions, and the hull is rounded to shape — cwntrasting color. A small tent, also made 
finished, using a chisel and a sanding of muslin, and stretched over a wire frame, 
ck. Straight-grained white pine is also is placed just ahead of the sail. To hold 
for making the sweeps, the ends of the hull, small standards, cut to fit its 
ich are fitted into holes drilled 3% in. curvature, are glued on. The finish of 
into the sides of the hull, at various the hull is largely a matter of personal 
les as indicated. Thumbtacks are taste, but the pores of the wood should, 
ed into the side of the hull near the of course, be well filled and the surface 
edge to represent shields. <A “4e6-in well sanded down. 
| A Gluepot Made from Tin Cans glue from burning. A suitable handle, 
cut from a piece of sheet metal and bent 
| { vo tin cans, one about 4 in. in diam- to the shape shown, is then soldered to 
eter and having a tight-fitting lid, and the one side. 
her about 2 in. in diameter, can be made eet 
| nto a serviceable gluepot. Cut a hole Red Ink Intensifies Photos 
e lid of the larger can and solder the Photos that are under-exposed can 


, maller one into it, allowing the top of the readily 
} ter to project tar 
enough to hold a 
ver. The glue is 
elted in the 
aller can, which 
1 hould not touch 
e bottom of the 
rger one in or- 


be intensified by immersing them 
—— ina solution of red ink and water. Get 
8) asmall tray, about 5 by 7 in. in size, fill it 
with water, and add 2 teaspoonfuls of the 
ink. Place the negative in the solution 
until it takes on a pinkish color; then re- 
move it and allow to dry. If one immer- 





sion is not sufficient, repeat, remembering 
that the more the negative is intensified, 
the longer it will take to print it. 








r to prevent the 
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Earthworms Brought to Surface 
by Vibration 


To get earthworms for fish bait, we 
a much easier method than digging 
out, which everyone knows is a ra 
laborious process, especially if there 
only a few worms to be obtained. Tw 
three stakes are driven firmly into the 
and a piece of wood or pipe is slapped 
across the top of the stakes which will 
make the worms crawl out of the eart! 
a few minutes, after which it is a simp 
matter to pick them up. It has bee: 
found that “fiddling” in this way for 3 
4 minutes will cause every worm to c 
up within a radius of 15 or 20 feet.—]J. 
Gannon, Montgomery, Ala. 











\ 2 Comb Rack Cut from Tin Can 


ne When in need of a comb rack for y 
Two Kitchen Chairs Tied Together Form a Safe and hci 
Sturdy Chair for the Baby camp or cottage, get an empty can and 


How to Improvise a Safe Chair flatten it out toa single piece. Then 
it to the shape shown in the photo, w 
for the Baby lugs on the sides which are bent outw 

A comfortable baby chair can be im- to form hooks for holding the con 
provised in a few moments from two The sharp 
kitchen chairs. Place one chair on topof edges of the 
the other as shown, and tie them together metal should 
at the back. Put the baby’s legs through be filed or 
at the front, first placing a cushion in the scraped off, 
bottom of the inverted chair, and there and the ends 
will be no danger of falling out. Wads of of the hooks 
cloth tied tightly on the ends of the legs may beturned 
of the inverted chair provide protection over as indi- 




















against bruises. cated.—Or- 
mal I. Sprung- 
Rubber Guard Protects Hand man, Minne- 
When Holding Chisel apolis, Minn. 
An 8-in..section of an old auto casing, ; rae 
with a hole punched in the center, furnish- A Repair for Corrugated Roofing 4 
——— , es a good Holes in corrugated roofing can be | 
rt guard for a _ paired by applying patches of 14-0z. c 
chisel, espe- ton duck, impregnated with a mixtu 
cially when _ consisting of a few pounds of melt: 
using a heavy asphalt and a few ounces of powder 
hammer.Such-~ graphite. Put the patches in the 


a guard will solution until they have been thoroug! 
protect the _ saturated, keeping the mixture over 
hand frombe- slow fire. Then remove the patches a: 
ing painfully press them down firmly over the hol: 
bruised, if in the roofing. Such a repair has be: 
struck while found highly satisfactory as it is wate 
holding the _ proof and the asphalt will not melt, owi 
chisel. to the presence of the graphite. 























How to Control the Bean Beetle 


vour beans were eaten up last year 
vellowish-colored worm that chewed 
he leaves until they had a lacy ap- 
ince, you were getting acquainted 
the Mexican bean beetle, one of the 
garden pests known in the United 
Ordinary spray mixtures do not 
trol this bug, but federal entomolo- 
have found a poison that is very 
tive. It is magnesium arsenate, and 
vay to use it is to mix 5 level table- 
onfuls of the powder with 3 gal. of 
If you have a big garden and 
to make up a larger amount of the 
on, use 1 lb. to 50 gal. of water. This 
lution must be sprayed thoroughly on 
underside of the leaves. 


Food Cooler Made from Paper Box 


\n ordinary corrugated-paper box, sat- 
rated with water and set in a shady place 
th free air circulation, will serve as a 
tisfactory food cooler for the summer 
ttage or camp. The material takes up 
irly four times its weight in water, 
ereby affording a plentiful supply for 
iporation which cools the contents of 
he carton. 


Canvas Hangar Shelters Boats 


Stretched over curved rafters and lashed 
ecurely to the floor of a dock cut out to 
ouse one or more small boats, a large 
tarpaulin forms a_ serviceable 

ithouse. The rafters are spaced from 
~ to 4 ft. apart and are braced by a num- 

ber of strips running lengthwise. When 
nter comes, the canvas is rolled up and 
4 tored away. 


invas 














Huge Canvas Tarpaulin, Stretched over Curved Frame- 
work on the Dock, Forms an Excellent Boat Shelter 
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There Will Be No Kinks in Your Garden Hose if It 
Is Coiled on This Rack 


Garden Hose Protected from Kinks 
on Semicircular Rack 


Proper care is the life of a hose, espe- 
cially when it is stored in the basement or 
on the wall of the shop for long periods. 
A good rack for holding it, which will pre- 
vent it from kinking, can be made as fol- 
lows: Cut two semicircular pieces from 
l-in. material and nail a number of 12-in. 
sections of lath, or other light material, 
Fasten 
the rack to a suitable hanger mounted on 
the wall and wrap the hose 
shown in the illustration. 


across the outer edge as shown. 
over it as 


Lock with Metal Plate Baffles 
Burglar with Skeleton Key 


Doorlocks on garages and workshops 
that are easily opened with skeleton keys, 
can be made burglar-proof in the follow- 
ing way: Screw, rivet or solder a small 
piece of sheet metal over the keyhole on 
the inside of the door and file the end of 
the key to about half of its diameter. Then 
drill a hole in the sheet-metal plate to 
receive the filed end of the key. Ordi- 
nary keys will not fit a lock so prepared, 
and therefore cannot be used to open it. 










71TH a pair of spinning 
balls at one end of a 
rope and you at the other, the 
bolas here will provide 
great sport and good exercise. 
To make one, get a 30-ft. length 
of No. 12 braided cotton cord, 
commonly known as sash cord, 
and two 2-in. sponge-rubber balls. 
Drill a hole about three-fourths 
through each ball, in which the 
rope will fit snugly, insert one end of a 
33-in. length in one ball and drive a finish- 
ing nail through both ball and rope, as 
shown in Fig. 1, squeezing the nail in a 
vise so that both ends will go below the 
surface. Attach the second ball to one 
end of the other rope. Hold both ropes 
with the balls hanging down and form a 
loop in the longer rope, slip the end of the 
shorter one through and tie the knot 
shown in Fig. 2. When finished, the ball 
on the longer rope should be 3 in. below 
the other. 

The simplest thing you can do with the 
bolas is to swing them around as in Fig. 
4, and let fly at some target so that the 
balls will wrap the cord around it as in 
Fig. 6. On the pampas of South America, 
the hard-riding gauchos can upset a cow 


shown 

















an ¢-* 
. 
. 
4, 
SAARAAASASAR @ 


in a very neat manner w 
a somewhat similar out 
If you wish to tangle m: 
distant targets, make wy 
second bolas minus the | 
line, as shown in Fig 
With a good swing of t 
arm, you can send this saili: 
through the air for a considera 
distance as in Fig. 14. 
Although target work is 
teresting, it falls far short of p: 
viding the real sport with bol 
Take circle-swinging first. St 
by placing the two balls on t 
ground, grasping the rope with the ri; 
hand just above the knot, as in Fig 
By suddenly lifting the balls, they 
swing toward the center. If you swi 
your hand upward snappily, the balls w 
swing past center and continue around 
large circles. By moving your right ha: 
up and down with a jerky motion, t! 
balls can be kept right on swinging, o1 
toward the left, the other toward t! 
right. (See Fig. 7.) To do this, of cout 
takes patient practice. Starting the b 
going can also be done by the method 
shown in Figs. 8 and 10, the latter bet 
the easier. With the right hand hold tl 
bolas at the knot and with your left ho! 
one of the balls on one side at the lev: 
of your head. The free ball is set swing 
ing from side to side like a per.dulum, t! 


























\f the swing gradually increasing until 
pproaches the point where a slight 
will send the ball around in a circle, 

| at this point the second ball is thrown 
he opposite direction. The right hand 

up the short up-and-down 
ement, and the balls continue to 
eep past each other. In Fig. 8, the two 
are similarly started at the bottom 
the circle. 

\fter circle-swinging has been 

red, swinging in an overhead plane, Fig. 

y be tackled, you can proceed 

the movements shown in Figs. 11, 
ind 13. Start by swinging the balls in 
lividual circles, Fig. 12. Then the hands 

e gradually worked toward the center 
the rope, Fig. 11, after which the right 

nd takes complete control. While the 
ls are swinging through the circle, the 
hand is suddenly thrust through the 
sing made by the two ropes, 


takes 


mas- 


mav or 








af 


tionless in the right hand while the other 
is swung in a circle with the left. As the 
latter comes to the top of a circle, the 
right-hand ball suddenly 
across it, that the ropes wrap 
around each other to form the knot, shown 
in Figs. 17 and 18. After tying the knot 
with a swinging toss of the arm, the two 
balls should be pulled back as shown in 
Fig. 19, so that the rope can be caught 
with the right hand. When these move- 
ments can be performed in a flash, the 
knot is apparently tied by a single move- 
ment of throwing the bolas. 

You can readily see how the different 
shown in Figs. 11 to 19 can 

effectively combined to form an 


is whipped 


so two 


effects be 


the result that they wrap / interesting performance. You 
mselves in uniform coils ~ ‘ start the bolas swinging, trans- 
und the wrist. After the nl a \ fer the rope to your left wrist, 
lls come to rest, the left hand ~ hte \ oft the wrist and back to the 
oved with a snappy up-and- a position shown in Fig. 12, then 





vn motion, and the balls un- 
nd until normally 
un, as shown in Fig. 13. 


swinging 


For something entirely differ- 


nt, try the little knot-tying 
tunt shown in Figs. 15, 16, 17 
nd 18. One ball is held mo- 






























































into the throw, ending with the 
jerk that reveals the knot tied 
“.) inthe two strands of rope. A\l- 
though this procedure may not 
appear so striking in cold print, 
just try it and find 
is real sport. 


out that it 
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USING THE TYPEWRITER OUTDOORS AND IN A CAR 





dow and windshield ledge of | 
car. Take a large-size brs 
board, drill a hole in the cer 
and provide a tapped sleeve 
take the screw of the triy 
Three 12-in. lengths of %e by | 
in. flat iron are bent to fo 
hooks and screwed to the bo 
to permit attachment to the \ 
dow ledge, the exact shape of | 








Combination Tripod and Win- 
dow-Ledge Typewriter Holder 


Those who have to use a typewriter 
outdoors or in the car, will find the illus- 
trated holder of great convenience. It is 
a combination outfit that can be used 
either on a camera tripod or be hung 
directly in front of the user on the win- 


Mirror Aids Taking Snapshots 
in Shady Places 


Clear snapshots can be taken of objects 
in shady places by using a mirror to re- 
flect the sun’s rays on the object. Have 
one of your friends hold the mirror. A 
little experimenting will quickly deter- 
mine the correct distance the mirror 
should be located from the object in order 
to provide sufficient illumination—R. C. 
Radcliffe, Laurel, Md. 


This Pocket Blower Starts Your 
Campfire Quickly 


Here is a pocket blower for starting a 
campfire quickly. It is especially useful 
during wet weather when the fire “smudg- 
es.” The blower consists of a 6-in. piece 
of %-in. brass tubing and a 2-ft. rubber 
hose. Flatten one end of the tubing to 
form a narrow slit and insert the other 
end into the hose. Place the flattened end 
of the tubing close to the fire and blow 
into the hose. A candle will be found help- 
ful in lighting fires when the wood and 


hooks being determined by 
particular type of car you h 
It is a good idea to sew a hea 
cloth sleeve around the hook 
avoid marring the finish. 
eliminate any tendency of 
board to vibrate excessively, 
strap can be slipped throug! 
hole cut or drilled in the boa 
and tied to the column, 
that it will not interfere with hand 
the gear shift or emergency-brake lev: 
The construction just described app! 
to a small portable typewriter, but c 
readily be adapted for a heavier machi: 


steering 


leaves are damp, as it can be held again 
them until ignited. Carbide is also hand 
for starting fires in wet weather. 


Hay Packing Prevented by Platform 


In barns having considerable space b« 
tween the fork rail and the mow floor, 
platform, about 8 ft. wide and 12 ft. hig! 
will break the fall of the hay. This pre 
vents it from packing, which spoils tl 
hay and sometimes causes fire. 











Fire Hazard Resulting from Packed Hay Is Avoide 
by Using a Platform in the Loft 
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rpening the Lawnmower 
Sharp £ e Battery of Magnets 
nmowers can be sharpened easily 2 eS 


Bottom, Recovers 
i dime’s worth of emery dust mixed ‘ Lost Iron and Steel 
, . ‘ . Z Articles 

ugh lubricating oil to make a paste. 
lrivewheels are removed, and the 
heels that revolve the blades are re- 
in position so that the blades will 
ackward. The blades are set against 
utter bar and emery paste applied. 
are then run backward for awhile 
sharp. When finished, the cogwheels 
igain placed in their proper position. 
Childs Smith, Medford, New York. 


Rose Pest Is Easily Cured 


inv insects known as “thrips,” which 

the juices from rose plants often 
ing them to die, can be controlled by 
roving all of the old blossoms and 
ving the buds with a solution con- 
ng of 1 oz. nicotine sulphate and 6 gal. 
ater. Also dissolve 1 lb. laundry soap 
es in the solution. 


Sheet-Brass Dachshund Formed 
with Shears and Pliers shown in upper de- 
tail, the strips being 

Interesting knickknacks representing held together with a screw at each end. A 
all animals can be cut from thin sheet screweye is driven into the upper strip in 
ss and bent to shape with the fingers the center for attaching a rope. In use, 
with the aid of a pair of pliers. Anex- the battery of magnets is dropped into 
ample of this work the water and dragged over the bottom, 
is the form of a where it will pick up all iron and steel 
dachshund, the objects within its capacity. Valuable fish- 
pattern of which ing poles can be recovered in this way.— 

is shown in the’ Frank W. Howe, Milwaukee, Wis. 
drawing, each Ee 
square represent- 
ing ™% in. After 
cutting this out, Where a number of L-hooks must be 
bend the body over in the center and turn driven, the illustrated attachment for an 
e head and ears down, while the tail is ordinary brace will be found a timesaver. 
en an upward sweep. After polishing Cut the end 
he brass, a coat of transparent metal of a broom- 
quer may be applied. stick to fit in 
the chuck of 


Steel Articles Lost under Water a brace, as 


Recovered with Magnet shown in the 
lower detail, 


Magnets taken from an old telephone and a_ notch 
ringer or a Ford magneto can be used to’ in the other 
recover iron and steel articles lost under — end to fit the 

ater. Obtain two wooden strips, 7 by 1 hook.—H. I. 

1 in., and cut four grooves to hold the Hughes, Port- 

agnets when clamped over them, as land, Ore. 


Driving L-Hooks with a Brace 
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2"SQUARES 


This Wooden Soldier Decorated with Lively Colors 
Makes a Good Clothes Hanger for Children 


Child’s Clothes Hanger Resembles Soldier 


This coat hanger for the small members 
of the family will help teach them to 
dispose their clothes in an orderly man- 
ner. On a piece of paper, about 14 by 40 
in. in size, lay off 2-in. squares, and lay 
out the form of a soldier as shown in the 


crosshatched section. As there are no 


small curves in this design an ordinary 
keyhole saw can be used to cut out the 
figure, although a bandsaw, if available, 


will save time. Hardwood, 1 in. thick, 
is used for the body, while the feet, shown 
in the upper detail, are cut from 2-in. 
stock. The tenon at the lower end of the 
legs should fit tightly in a mortise cut in 
the feet, and is then glued in place. Any 
attractive color can be used to decorate 
this clothes hanger in true military fash- 
ion, which hooks are 
the back as indicated. 


after screwed to 


A Cheap Camera Portrait Lens 


Those who have no portrait or tele- 
photo lens on hand will find an ordinary 
spectacle glass satisfactory for the pur- 
pose. Go to an optometrist and ask him 
to select one of suitable strength, which 
can be determined by holding it in front 
of the camera lens and using a piece of 
ground glass against the film roller after 
the camera back has been removed. A 
round pill box, with the bottom removed, 
provides a good mounting for such a 


lens, the inside of the box being lined 
black velvet so that it fits snugly 
the camera lens. 


Extra Spring Leaves Are Needed 
to Support Heavy Trunk 


Heavy trunks carried on light cars 
a likely source of spring breakage, 
frequently cause the spring to “botto 
Trouble can be avoided by installing 
tra spring leaves. On a model-A Fo: 
was found quite easy to add two le: 
taken from a model-T. The second lo 
est leaf and the one having shackles 
tened to the ends were used. They 
bolted together in the center. After j: 
ing up the body to relieve the spring 
the weight, the extra leaves were insert 
between the four bolts that hold 
spring to the frame at the center. Sha 
les were applied after the ends of 
longer leaf had been forced against t 
model-A spring. These were made o! 
by %-in. flat iron, with “%e-in. ho! 
drilled 234 in. apart, to take %-in. bolt 
114 in. long. The ends of the extra lea 
fit snugly against the turned mode! 
spring assembly, preventing sideplay 
Charles D. Jarrett, Fillmore, Calif. 








FASTEN TO 
CLIP BOLTS 








Two Extra Leaves Strengthen the Rear Spring 
Model-A Ford to Support Heavy Trunk 


@ When acid or rosin-core solder is no! 
at hand, a good substitute can be mad 
by cutting ordinary wire solder into 3-in 
lengths and dipping them 
rosin. 


into melted 
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COMBINED HOIST AND CART TRANSPORTS ROWBOAT 


usually quite a job 

| rowboats from a 
» the shed where 
re kept over the 
or to take them 
lace to place. This 
Itv can be elim- 
by using the spe- 
built cart shown in 
iwing. It is nota 
ithough it can be 

; such, but a com- 
on hoist and cart, 
eans of which the 
picked up between 
clamps and raised 
the ground by pull- 
he frame down at 
nt, the frame act- 
a lever pivoted on 
e. Two light wag- 
buggy wheels are 
and the axle is off- 
both ends so that 
entral portion forms 
crank. The frame 
le up of 2 by 4-in. 
in a V-shape, the 
end fitting over the bow of the 

In this particular case, the stem of 
at extended tar enough to project 
frame when the latter was 
ht down against the rail, and a hole 
provided in the end of the stem to 
the insertion of a peg or pin, which 
ed the frame members, holding them 
The hooks can be 
ened or loosened by a disk that can 


1 


e the 


he boat securely. 


Paper Envelope Used as a Funnel 


an emer- 
cy you 
find an 
iry pa- 
envelope 
erve the 
pose of a 
nel. Just 
r off a cor- 
r at the low- 
edge of the 
elope, hold 





Combination Rowboat Hoist and Cart Eliminates the Hard Job of Hauling 


It from Place to Place 


be rotated with a long crank, links being 
attached to pins on the disk as shown, 
and to the hooks. Turning the crank in 
one direction brings the toward 
each other, and turning it in the opposite 
direction forces them apart. In this way, 
the hooks are adaptable to any boat of 
average dimensions. If desired, the front 
end of the frame can be fitted with a uni- 
versal joint for attachment to a towing rig. 


hooks 


it over the opening of the container to 
be filled, and pour the liquid into the en- 
-K. Manning, 


velope. Lemoore, Calit. 


Varnish Makes Putty Last Longer 


Putty made of varnish and whiting will 
usually last made of oil 
and whiting. 
more than is needed as the varnish hard- 


longer than if 
It is a good idea not to mix 


ens and cannot be softened for use again. 


@ Dry chloride of lime, scattered around 
and into rat holes, will keep the rats away. 
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HOOKLESS FASTENER (A= Siumesmeeeent >) 


BICYCLE 
INNER TUBE 


SPRING 





% ‘12-OZ. CANVAS 








y = 
oe 
: sy——-. 
<a = 
i 
— 
Made from Netting and Piece of 
Holds Fish without Injuring Them 


Collapsible Fish Tank 


Many fishermen try to keep their fish 
alive until ready to start for home. String- 
ing them on a cord is injurious to the fish, 
and the usual method of passing a line 
through the gill and mouth actually 
drowns the fish. A much better way ts 
to keep the fish in a floating tank as shown 
in the illustration. 
canvas top 
which 
spring. 


shape. 


Folding 
Inner 


Container, 
Tube 


It consists of an oval 
and bottom, in the hems of 
fitted lengths of screen-door 
These springs hold the tank in 
The wall small- 
mesh fish netting. A slit in the top, fitted 
with a fastener, serves as the 
opening. A bicycle tube, cut down to size 


are 


side consists of 


hookless 


and rejoined at the ends, gives the neces- 
sary buoyancy. If the inner valve is re 
moved, the tube can be inflated with the 
mouth, so that it is not necessary to carry 
a pump along. When collapsed, the tank 
can be folded and carried in the pocket. 
Evaporation of Cleaning Fluid 
Retarded with Tumbler 


When using ether or chloroform to re- 
move paint and varnish stains from gar 
ments having a delicate weave, the fluid 
usually evaporates so fast that the stains 
cannot be removed without vigorous rub- 
bing, which is destructive to the fabric. 
The evaporation can be retarded by plac- 
ing an inverted tumbler the spot 
after applying the fluid. Allow sufficient 
time to permit effective chemical action 
before removing the glass, and then care- 
fully sponge the spot to remove the stain. 
—G. E. Hendrickson, Argyle, Wis. 


over 
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Missing Spark Plug Detected 
with Your Fingers 


Spark plugs that are not firing are s 
times rather difficult to locate. An 
method is as follows: Allow the n 
to run until thoroughly warm. The 


of the plug not firing will be found t 
than 

touched with a finger. 
saves time as it is not 
tools—Hugh Bersie 


much cooler the others, 


This method 
necessary to use 


, Wilmette, Il. 


Kitchen Stove Raised with Stout 
Plank and Wedges 


It usually takes two or three men to 
a kitchen stove when taking up or putt 
down linoleum on the floor. By u 
blocks and wedges this can be done sit 
handed. Roll the linoleum from 
ends toward the stove. Put a wide pla 
of sufficient strength to hold the we 
of the stove, under it. 


} 


By placing wo 
blocks under each end of the plank 
driving between 


wedges the plank 


blocks, the stove can easily be raised | 


How to Jack 


a Heavy Kitct 
Stove for Inserting 


or Removing 


noleum 


enough to allow the linoleum to be 
serted or pulled out. 


How to Finish Woodturnings 


such as oak 
ash, require paste wood filler in order 
obtain a smooth for a finish, | 


as is the case with any furniture job. 1 


Open-grained woods, 


base 


filler is applied when the lathe is not tur 


ing. After the filler has become dull, 
lathe should be started and the 
rubbed into the grain. 


¢ 


fill 
It may be nec 
sary to apply more than one coat in ord 


T 
L 
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smooth job, and in this case, you Making Pen Drawings from Photos 
vait several hours between coats. 

--grained woods, such as walnut Photographic prints can be converted 
ihogany, gum and birch, paste into good pen-and-ink drawings with a 
unnecessary. For a little practice. The photo 
sh, apply a coat of should be printed on a dead 
ax with a soft cloth Ee mat-surface paper, of single 
e lathe at rest. Al- —— \t SEZ ~=Oweight if the finished pic- 
} minutes for drying, =~ ture is to be mounted. 
tart the lathe and ~ ; Otherwise, double-weight 
by holding a piece of >. paper should be used to 
loth against the work. : > , prevent curling. Fasten the 
lowing an hour or «& a Ia print to a drawing board, 
drying, the waxing > rit At and with a fine-pointed pen, 
repeated un- . J | such as map makers 
desired luster er use, trace and shade 
ned. A French ; the picture with wa- 
which is very i a hal - mn terproof India _ ink, 
for lathe Nid OS pts, working in the de- 
is given as te : 3 y tails in fine lines to 
A fairly | 4 make the print look 
at of shellac “ef = as nearly like an 
plied on the ee er = Y Zs etching as possible. 
with a brush, “ot (L32t eZ After the ink is dry, 
revolving the 4 ve ; _— Wf Se | the picture is 
by hand while — eS #: f bleached by using a 
o. After the al i Rian | solution of tincture 
has set, sand : of iodine, 1 part, and 
with No. 00 water, 5 parts. Soak 











Make a pad the print in water 
Photos Can Be Made into Pen Drawings by a : . 

oft-cotton cloth, Simple Process of Tracing and Bleaching for several minutes 
rably cheese- and then immerse it 
and moisten with a little very thin in the iodine solution for 3 or 4 minutes. 
c; also put a drop of ordinary ma- It will then be stained almost black. 
oil, such as you use for the bear- Rinse it in water and place in an ordinary 

f the lathe, on the pad. Start the hypo-fixing solution for about 5 minutes, 
ind bring the pad with a firm but which causes the stain to disappear, leay 
pressure against the work as it re- ing the inked image on a white back- 
Renew the shellac and oil on the ground. Wash the picture for 15 minutes 
irom time to time as may be required. in running water, and dry. A light print 
‘shellac becomes gummy in spots on _ is easier to ink and less difficult to bleach. 
ork it can be made to flow out by 
a little more pressure on the pad 


Rubber Protects Emery Wheels 
<a Packed in Toolkit 
make a greasy finish, which will 


dull. Needless to say, the toolrest Small emery wheels are likely to 


7 


it the shellac gets hot. Too much 
| 
l 


ld be removed or turned well out of | nicked and broken when packed 
ivy when polishing, to avoid having other tools in 
fingers painfully burned or pinched. kit. Cut off a sec 
, : ’ tion of old inner 
Tar Oil Keeps Rats Away — — : . 
ne wide, and_ stretch 
ir oil, sprayed into rat holes and run- it over the wheel. 
. will keep rodents away. The oil can , The rubber will 
hinned with benzine if necessary. This cover the face and part of the sides, and 
fective as long as the odor lasts. will protect the wheel from damage. 
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Stirring Rod Actuated by Windmill Helps to Drive 
ut Heat from Milk 


Windmill Attachment Stirs Milk 
in Cooling Tank 


milk to the animal 
heat can be done by means of an easily 
improvised attachment on a windmill. The 
attachment consists merely of a walking 
beam pivoted to one of-the cross mem- 
bers of the windmill frame and bolted 
loosely to the pump plunger at one end 
and to a stirring rod on the other, as 
shown in the illustration. The stirring 
rod consists of two pieces held together 
by means of a thumbscrew, so that the 
lower part can be removed. 


Agitating remove 


Tent-Door Ties Replaced with Snaps 


Bobbinet doors on umbrella tents are 
usually fastened to the walls with strips 
of tape. By replacing these with snaps, 
such as are used to fasten side curtains 
on open cars, the door can be shut more 
snugly, preventing the entry of gnats and 
mosquitoes. 


Wet-String Knot Holds Tight 


Knots tied 
with a wet 
string asshown 
will not come 
loose. It 
wrapped 
around the 
mouth of the 

twice, 


is 


sack 


after which the ends are twisted as 
cated and pulled tight. Knots ma: 
this way are so hard to remove that 
almost necessary to use a 
the string. 


Writing on Celluloid with Acetic Acid 


Draftsmen will find that 
acetic acid is a good ink for 
celluloid triangles and other 
that material. 


anhyd 
writing 
article 
The characters 
dull on the glossy surface, and if col 
wanted, tint the acid with ink of the 
sired color. 


Developer Retarded by Sugar 


Sugar, has been found 
fective for slowing down the action 


wet-plate developer as it thickens the 


or molasses, 


lution and retards the precipitation of t 


silver. The mixture is made up from 
of sugar, or 2 tablespoonfuls of mola 


and 16 oz. of developer. 


How to Conceal Poster Stickers 


When using stickers to attach po 
to walls, etc., a neat job can be done i 
stickers are con- 
cealed. A good 
way to do this is 
to apply the stick- 
ers to the back of 
the poster, along 
the edges, allow- 
ing about half to 
project. It is then 
an easy matter to 
fold them back, 
moisten the othe 
side and press the 
poster against the wall.—James Good 
Stockbridge, Mich. 





u. —_ 


Oilcloth Cures Slipping Rugs 


Slipping rugs on polished floors can 


will appe 


knife to cy 


1 


made safe by sewing a piece of oilclot 
slightly smaller than the rug, to the und 


side. The finished side should be next 
the floor to provide the necessary frict! 


@To cut clean threads in aluminum 
ply kerosene while threading. 
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Skimming Lightly over Water at 40 Miles an Hour, “Aero-Boat,”’ Which Is Equipped with a Powerful 
Racing Outboard, Displays Unusual Stability as a High-Speed Craft 


PART I 


in looks and appearance “Aero- and 1-in. notches for the chine and deck 

a hydroplane of unusual de- line battens. Use oak or poplar for these 
surpassed all expectations. parts. Three intermediate frames, not 
the pontoons first by cutting out shown in the drawing, are located be 
t frames in Fig. 1, which shows tween frames 6, 7 and 8, and are of the 
them. Cut a recess, 4 in. deep, same size but have no uprights. Details 
center for the 2 by %-in. keelson, of the step and sternboard construction 
are shown in Figs. 2 and 4. The forward 
and after keelsons are screwed to the bot 
tom of the step and sternboard, and 
spaced as indicated in Fig. 8. Then screw 


RAMES 


the after keelson to a frame-support board 
of 1 or 2-in. stock, Fig. 9, which is used 
as a temporary support while building 
the framework. Mount the support board 
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DECK —, P 


1SQ.DECK STRINGERS-—<@ 


nailing the 

nose block of 
out to conform 
to the curve of the support board, and the 
forward keelson is screwed onto this block 


plank for rigidity, 
latter to suitable legs. A 
2-in. stock, Fig. 3, is cut 


on a 2-in. 


and then to the support board at 1-it. 
intervals. The frames are then set in 
place, being sure to get them at right an- 


gles to the keelson when screwing on the 
chines and deckline battens, 
next. 

The after chine should not stop at the 
step but is continued past it and lapped 
into frame 5, as shown in Fig. 5. The 
deckline batten extends from the stern- 
board to the nose block, being mitered to 
fit the latter. No.5 flat-head, brass screws, 
long, are used to attach the chines 


which 1s done 


2 in. 


3x 3 X10 SPRING STEEL- 











COVERING BOARD=~.. 0 “TN 


4X6 CPENING —~ 


LA # 
LP a a “a 
OE Ne - eo. 

 —— Se 

te Aa 

v 


7 
} . «A-TRUSS 
a4 NO.2 





DECK-LINE ae mre TO 
BATTEN “wy ———— 
rom emus | * oy paereenoaanenannnningel } 
— — 4 oo ooo rs 
A }} > ong 
or LANs 
CHINE — alt a 





STEP “FRAMENO SS 
Fig 1S 


MECHANICS 








stern NO. 8 | NOB 
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PLANKING ~ Fig.13 | S__LPLANKING 


BATTEN 
FRAME NO.7 AND 87 : 


frames, and, b 
brass 


battens to the 
flat-head screws are 
throughout. Use a 14-ft. board of 
8-in. red 


and 
way, 


side. Be 
. upport 


each 
place the 


cedar for 
screwing it on, 
on a perfectly level floor so that the f: 
can be straightened out level, 
twists, which would set 


prevent 
torsional 
interfere with the performance of 
ished craft. Such leveling can be 
by means of props set on the floor 
temporarily nailed to some of the fra: 
as shown in Fig. 10, three pairs of p1 
being sufficient. 

Clamp one side plank in place s 
a pencil mark can be made all 
outside of the chine and deckline 
after which the plank is ripped about 
in. outside of this line to leave sur; 
stock for planing. The plank is not 
down close to the step or sternboard unt 
after it has been screwed on, as a nar! 
margin would cause splitting when dr 
in the screws. This pre 
tion is also followed 
the rest of the plan! 


around 
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t 1 ee c™ 
he { Fig.19° Fig.20 8” 
re permanently screwing on the side cessing the battens to come flush with the 
. ; g 
ing, plane down the chine and deck- frames. Plane the edges of the keelson 
DB: batten to allow as much surface as down flush, making it slightly V-shaped. 
le to touch the planking. Then coat Keelson and battens are then screwed to 
hine, batten and edges of the frame, the frames with 1%-in. No. 5 screws. On 
rly made to fit, with liquid marine one side of the keelson cut a V-shaped 
sg ic and lay 34-in. cotton tape over the notch, or limber hole, in each frame a 
va I ° ~= ae ° 
e sternboard and extreme rear end shown at frame 7, Fig. 1, but not in the 
oe ‘ deckline batten for calking, as these step and sternboard. Do not omit this 
are to be under water most of the for any reason, as these holes permit water 
i) * . 
ae t Do not apply the tape to parts to run toward the rear where it can be 
i ul . ; ° ° 
ae e water. Clamp down the side plank- sponged out through small openings pro- 
1a : Soe ae ‘ o 2 ; i . 
be ind drive in 7%-in. No. 5 screws. Space vided for the purpose. Plane down the 
" 3 in. apart along the deckline bat- bottom edge of the chine and side plank- 
e¢ e 
- ten at the front, and gradually reduce the ing, and apply glue and cotton tape as be- 
mn cing to 2 in., about 3 ft. ahead of the fore, after which the bottom planking is 
i nboard. Along the rear chine the screwed on, using 7-in. No. 5 screws. 
ews are staggered and spaced 1% in. Space them 2 in. apart along the keelson, 
>] irt, continuing this spacing up to frame battens and frames, | in. at the step and 
a where the spacing may be 2% in. Note — similarly at the sternboard, but running 
the spacing of screws along the step and two rows in the latter 
ernboard as shown in Fig. 6. A heavy coat of shellac or paint on the 
\fter screwing the sides on permanent- inside of the bottom and sides is necessary 
, remove the props and also the keelson to prevent absorption of water so that 
rom the support board. Turn the frame the boat will remain light. The deck 
pside down on two level sawhorses, as beams, shown in Fig. 7, are cut out of oak 
Fig. 16, and run two battens lengthwise or poplar, and bolted to the uprights of 
: er the bottom, where the edges of the the frame. From frames 3 to 8 the bean 


r 


tom planking are to butt together, re- are the same size. A %-in. strip is sunk 
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into the inside of the frame uprights di- 
rectly under the beams to support them, 
after which the latter are bolted in place. 
To distribute the weight of the super- 
structure, added later, set l-in. supports 
on edge between the frames and the 
beams, as shown in Figs. 11, 12, 13 and 
15. Two of these supports are required, 
one between frames 4 and 6 and the sec- 
ond between frames 7 and 8 A curved 
cut-out at the top of the former, Fig. 
14, facilitates sponging out water. Should 
these supports be omitted, the deck 
would probably crush in when the craft 
is used in rough water. Deck string- 
ers of l-in. square oak or poplar are sunk 
into the beams and sternboard, and are 
mitered to the deckline battens at the 
front, as indicated in Fig. 11. This detail 
shows the construction of the entire frame 
without the side and bottom planking 
and the planking battens. The deck string- 
ers are bolted to the beams as in Fig. 13, 
after which the catwalk, of ™%-in. cedar, 
is screwed on in the same way as the 
planking. The lids on the openings used to 





sponge out water are held down tightly 
with a length of spring steel. Such open. 
ings are provided between frames 5 
6, and between frame 8 and the stern 
board. The latter section is decked ove; 
solid with “%-in. cedar, while the rest 0; 
the deck is covered with canvas, 
battens being provided to support the 
canvas. The canvas is tacked along 
top edge of the sides with copper tack: 
and molding is screwed over the ragged 
edge. It is, however, best not to apply 
the canvas covering until the superstru 
ture has been completed. 

When both pontoons are finished, 
couple of 8-ft. sawhorses are made, and 
boards cut to fit the underside of the pon- 
toons are attached to the horses as show: 
in Fig. 22. Be sure that these support 
are attached solidly, and that they | 
the pontoons level and perfectly parallel 
to each other. The success of the finished 
boat depends greatly on the accuracy ob 
served here. The three A-shaped trusss 
or supports for the superstructure are 
made of 1 by 3-in. oak or poplar, as sho 
in Fig. 17. Fig. 18 gives their relative p: 
sition with respect to the frames of the 
pontoons. Truss 2 comes directly over 
frame 5, as shown in Fig. 19. Wedges 
under this truss provide additional rigid 
ity, and %-in. bolts hold the truss, wedge 
and beam together, while smaller bolt 
are run through the catwalk and the de 
stringers. The other trusses are similar] 
bolted to the catwalk and deck stringer 
but as they are shorter than truss 2, 
wedges are used. The motor-mount 
sembly is also securely bolted together 

Note the sheet-metal fin in Fig. 20, whi 
is attached to the center of each ponto 
at the position indicated in Fig. 18. Tru 
3 carries the motor mount, and its c 
struction is shown in Fig. 24. The mot 
support board is carried on the stringe 
the central one being reinforced by diag 
onal braces and mortised into the mot 
support board. An oak thrust should 
runs from the lower edge of the latt 
to the truss, and an extra plate, with 
grain running vertically, is screwed 
the motor-support board to give additio: 
strength. 

The construction of the superstructu! 
or fuselage will be described in the Augu 
issue. 


1 














pe and tools. 


ndpaper held on a flat block. 
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SRE IS A SAFE KIT TO CARRY YOUR MODEL PLANE 
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Not Make a Lightweight Traveling Kit to Hold Your Model Airplanes to Protect Them from Possible 
Damage While in Transit? Keeping the Plane in Perfect Trim Is Essential to Win That Race 


model-airplane meets and tourna- 
where you wish to get the most 
your plane, a traveling kit is about 
nly method of avoiding damage to it. 
ood, about 4% in. thick, is the best 
erial to use, as it is light and strong. 

ides are screwed and glued to tri- 
tlar corner cleats. Blocks and brack- 
re screwed to the sides and back to 


port fuselage, tail assembly and props, 


suitable pieces are fastened to the 
p front to carry the wings. .Two in- 
ed pegs are provided on the back to 
vy skeins of rubber, and boxes accom- 
late small parts, such as ambroid, wing 
Extra pieces of balsa and 
ets of rice paper for repairs are fas- 
| to the bottom with rubber bands. 
“ase the kit is intended for shipment 
express, lids must be provided for the 
and boxes, and the contents should 
packed in excelsior or cotton so that 
will not shake about in transit. 
‘ps are provided for padlocking the 
p front. If cutting the plywood by 


nd, a fairly fine-toothed saw should be 
ed, to prevent splitting the thin layers, 


| the edges are best finished with coarse 


Metal- 


und corners will improve the appear- 


ance and increase the strength of the box. 
They can easily be cut to shape with tin 
shears from sheet brass and bent to shape. 
Do not use too thin metal, as the edges 
may bend out and will then catch on 
clothing. A brass handle can be pur- 
chased at almost any hardware store. Do 
not fasten it directly to the top piece of 
plywood, but first attach a long cleat to 
reinforce the thin top. The four bottom 
corners can be fitted with small metal 
furniture rests. An attractive finish for 
the outside is walnut or mahogany oil 
stain, which should be applied before the 
brass fittings are attached. Rub the sur- 
plus stain off with a dry cloth after it has 
had time to soak into the grain well. A 
chinese red on the inside makes a striking 
effect and sets off the contents in strong 
relief. A nameplate is easily painted on, 
if desired. This handy kit involves very 
little work and almost anyone can make 
it—certainly the boy who is clever enough 
to build a plane that will fly. 


@ Before putting the razor away draw 
the blade across the hair several times 
the oil in the hair leaves a film on the 
razor that suffices to prevent the blade 
from rusting. 
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New Photo 
Assume 


Paper 


Enables Ordinary Snapshots to 
Color 


When Illuminated from Rear 
Transparent Photos Are Illuminated 
with Small Lamp and Reflector 


Transparent photographic paper, print- 
ed on both sides, the front side intended 
for use in reflected light and the back for 
use with illumination from behind, opens 
a new method of photo display in the 
home. When the print is held so that 
light passes through it from the rear, a 
picture of surprising brilliancy is seen. 
Additional beauty can be obtained by col- 
oring the back with pure concentrated 
aniline dyes or oil colors thinned very 
slightly, applying the colors much more 
heavily than ordinarily. Coloring should 
be done with the picture resting against 
a window or otherwise arranged so that 
light passes through it. When the print is 
completed, inclose it between two pieces 
of glass and mount it in a frame of the 
type shown in the photo, a narrow border 
of opaque paper, about ™% in. 
being placed between the glasses. 


wide, also 
The 
border is primarily used for the purpose 
of concealing small nails which hold the 
glass in place, and also to prevent light 
from getting through at the edges. The 
reflector can be made from sheet alu- 
minum. It is bent to a concave shape with 
a maximum distance of 2% in. between 
the glass and the reflector. The sides are 
flattened so that they can be tacked or 
screwed to the back of the picture frame, 
and the open top must be closed to pre- 
vent light from escaping. The bottom end 
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may be left open for ventilation. Insid 





of the reflector a small miniature s 

and lamp are installed, the socket b 
held in position by means of a bracket 
tached to the reflector. A suitable le: 
of lampcord is provided to reach to 
nearest wall outlet. Now, when you 

to attract the attention of visitors to 
photo, merely turn on the light. \W 
has been a colorless, conventional p! 


a moment before suddenly assumes natu 


ral hues and becomes a scene of lifelil 
beauty. 


How to Clean a Clock 


The works of a clock can be cleane 
home with caustic soda, benzine and w 
water. Allow the clock to run dow: 
that the springs will be open as far 
possible. Take the works out of the « 


and remove the dial and hands. Run 


water over the works, moving t! 
around so that the water reaches 
parts, and rinse in a solution of cau 


soda, 1 tablespoonful to 1 qt. of hot water 


Then rinse the works in benzine and ag 
run hot water over them, after 
water 


which 
is shaken off and the works rin 
in denatured alcohol, and allowed to 
main in the alcohol for about five minut: 
the works and 
place to dry, covering them to keep 
the dust. Replace the hands and dial a1 
fasten in the case. 


Remove 


Large Reel Dries Fishline Quickly 


Fishing lines can be dried quickly after 


use by winding them on a large reel. 
consists of a wooden block that serves 


the base, a small upright and the ree 









This 
Your Fishing L 


ake It 
Longer 


set in a wart 


Reel Dri 
Quickly and W 


4a 
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r, which is made up of two pairs of 
ieces spaced apart with nails as in- 
|. A small crank is attached to the 
) turn it in winding up the line di- 
from the casting reel on the pole.— 
ir Sharpe, Willimantic Conn. 


.ow Spots in Eave Gutters Filled 


with Roofing Pitch 


places in eave gutters can be filled 
uring melted roofing pitch into the 
until it starts to run into the con- 
r pipe. The pitch, when hard, forms 
lual slope for the water to flow to- 
the spout. This prevents the water 
iccumulating in the low spots where 
vides a breeding place for mos- 
s, and may cause the gutter to rust 
iw7h.—Nathan R. Baker, Westport, 


t. 


Rail on Floor Keeps Chairs 
from Marring Wall 


marks on walls, which ruin the 
per, can be effectively prevented 
ling a small strip of wood to the 
floor, parallel 
to the wall and 
at a_ sufficient 
distance from 
it to keep the 
wall safe. A 
strip of hard- 
wood, matching 
the floor, will be 
found best for this 
purpose as soft 
wood will break 
too easily. The 
strip is scarcely 
noticeable. 





Enamel Mends Cracks in Fish Bowl 


crack in the bottom of a fish bowl, 
h allows the water to seep through, 
be mended by applying two coats of 
iel paint over the crack inside and 


ide of the bowl. The first coat should 
thoroughly dry before the second is 
ied. The sand and other decorations 
ially kept in the bottom will cover the 
imel so that it will be unnoticeable.— 
iman R. Hart, Ashtabula, Ohio. 











Effective Method of Dusting Plants Used on the 
Purdue University Horticultural Farm 


Plant Duster Used in Wind 


Dusting plants to kill insects is a diff- 
cult job when the wind blows. Take a 
5-gal. can and punch holes in the bottom. 
Fasten four pieces of wood for legs, al- 
lowing two of them to project above the 
top of the can to support a handle, as 
shown. A canvas skirt, extending to the 
ground, is fastened around the bottom of 
the can to prevent the dust from escap- 
ing. By having three or four of these 
dusters, much time will be saved. 


Neat Guards for Small Bench Belts 


Guards to pre- 
vent tools and 
material from get- 
ting in contact 
with small belts 
running through 
bench tops, can be 
made from brass 
closet-rod_ brack- 
ets, obtainable at 
any 10-cent or 
hardware store. 
Place the brackets around the belt and 
screw them down with the open side to- 
ward the back of the bench. 
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AN ELECTRIC BANJO CLOCK OF MODERNISTIC DESIGN 





—WALNUT 


}—BIRCH 





Black walnut and light birch or 
maple, finished in natural color, 
provide a contrast that is highly 
effective for this clock, 
which houses an electrically driv- 
en movement and has a dial about 
31% in. in diameter. To make the cylin- 
drical part, rip some %-in. strips of the 
two kinds of stock mentioned, and cut 
off six 6-in. lengths of each. The width 
of the strips depends on the size of the 
clock face, and allowance must be made 
for recessing the face, as indicated in Fig. 


banjo 


1. A circle of the same diameter as the out- 
side of the clock face is scribed on a piece 
of paper. A second circle, with a radius 4% 
in. larger than the first, is then scribed 
concentrically and 12 radial lines are 
drawn through both circles from the cen- 
ter, dividing them into 12 equal segments, 
which represent the width of the finished 
strips. When ripped, they should, of 
course, be slightly larger, and the edges 
are then beveled on a jointer or with a 
hand plane. Assemble temporarily, hold- 
ing the strips together with rubber bands 
as in Fig. 2, after which glue is applied 
to adjoining edges and the assembly 
clamped with loops of rope twisted tight. 
$e sure that the end of the cylinder is 
true so that it can be properly mounted 
for turning as in Fig. 3. A wooden disk is 
screwed to this end, the disk being in 
turn fastened to the lathe faceplate, while 


















a small block, glued across 
other end, forms a support 
the tailstock center. After tur 
ing to shape, cut off the sect 
to house the clock, which shot 
be about 4 in. long. Building t! 
rest of the clock is a comparatively sim) 
matter by following the constructio: 
details and sizes given in Fig. 1. The ed 
of the rectangular portion are miter¢ 
while those of the intermediate part 
rabbeted. Supporting strips, 
the corners as indicated in 


glued 

Fig. 5, ad 
Decorative effect is obtained | 
small blocks and strips of c 

trasting wood to the top, front and b 
tom, as shown in Fig. 4. After the move 
ment has screw a st! 
of sheet metal across the back to hold 
in place securely, unless the metal ba: 
of the original clock can be used for tl 
purpose. 


strength. 
gluing 


been installed, 


If possible, have an electric ou 
let installed directly behind the box p« 
tion of the block to conceal the cord a 
plug. 


Glue Solution Cleans Woodwork 


Enameled woodwork can be eas 
cleaned with a glue solution. Thoroug! 
ly mix 3 tablespoonfuls of powdered glu 
in 10 qt. of warm water. Rubbing t! 
wood with this solution will remove d 
quickly.—Lola E. Litton, Lincoln, Neb 
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Making Cordage for Model Ships 


rdage of exactly the right size for 
ng on model ships is not always avail- 
but can readily be made in the fol- 
manner: Get some thread heavy 
igh to represent the individual strands 
e rope to be made. Double it several 
keeping the total length greater 
needed for the finished rope, then 
knot at each end to hold the strands 
ther, and apply beeswax. Now insert 
rse crocheting hook in the chuck of 
all hand drill and catch the hook 
igh the loops at one end. Similarly 
the opposite end of the strand over 
ill hook or nail driven into the wall. 
the drill so that the threads will be 
‘| to form a rope of the desired 
eter. Grasp both ends of the rope 
e thus twisted and quickly pass it 
ugh a gas or candle flame, thereby 
ng the wax, which permeates the 
ids and cements them together. 


Stops for Windshield 


1 many model-A Ford cars of the 

type, the windshield has a tendency 
blow open, especially when driving 
fast, letting rain 
get past the 
rubber weather- 
strips. Sheet-met- 
al stops attached 
to the dash and 
bearing against 
the windshield 
frame, as shown, 
will prevent this 
trouble. The stops 
are held to the 
small panel just 
below the wind- 
eld with machine screws run into the 
iped holes already there, the upper 
ews on both sides being first removed, 
cause they are too short to hold the 
ps. The kind used to hold the pan tothe 
ime, ahead of the radiator, are the right 
-e for this purpose. 


@A large blueprint: No. SN-7, covering 
e pontoon and truss construction of 
\ero-Boat,” can be obtained for 25 
‘nts; material list will be sent to anyone 
pon request. 
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Improvised Reel Holder Pushed Along Single-Handed, 
Unwinds Barb-Wire Fencing 


Barb-Wire Fencing Unrolled 
in Wheelbarrow Fashion 


By providing a pair of handles, properly 
spaced and fitted with two crosspieces for 
rigidity, as shown, and slipping an iron rod 
through two holes at the lower end and 
through the roll of barb-wire fencing, this 
readily can be unwound in wheelbarrow 
fashion. To prevent the rod from slipping 
out, it should fit rather tight in the han- 
dies, or, if desired, it may be threaded for 
a washer and nut.—Ralph Hanenkratt, 
Johnstown, N. Y. 


Adhesive Tape for Price Tags 
on Glass and Pottery 


Price tags that stick can be made by 
cutting adhesive plaster into small squares. 
The fabric side of the tape provides a 
writing surface for ink or pencil which 
will not be deleted by frequent handling. 
—James C. Ramsey, Ruidoso, N. Mex. 


Soldering Paste Kept in Spool 


Soldering flux, in i 
paste form, can be kept 
in the center of a spool 
on which the wire sol- 
Tightly 
close one end of the 
spool with a wooden 
plug, and insert a small 
cork at the other. Time 
and space are saved with 
this arrangement. 








der is wound. : 
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Trough with Wooden Grate Saves 
Poultry Feed 
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This Wooden Guard for Covering Water and Feed 
Troughs Keeps the Poultry Out 


To keep poultry out of water and feed 
troughs, the illustrated 
found effective. 


will be 
18 in. 
high and long enough to fit between the 
ends of the trough. Nail the grates to 
triangular endpieces and place the guard 
over the trough. 
be added. 


guard 
Make two grates, 


If desired, a handle may 


Ferrotype Plates Redressed Quickly 
with Bottled Solution 


30th professional and amateur photog- 
raphers using ferrotype plates will find 
that the time required in resurfacing them 
can be greatly reduced by keeping the 
dressing solution in a bottle and melting 
it when needed. It 
and beeswax, or 


consists of benzine 
gasoline and paraffin. 
The usual process of dissolving these sub- 
stances is very When kept in a 
bottle, however, the latter can be placed 
in a can of hot water and the contents 
will be melted and ready for use in about 
one minute. The preparation will spread 
more quickly than when it is used cold. 


slow. 


How Asbestos Can Be Strengthened 
with Water Glass 


Asbestos can be made more durable for 
holding resistance wire by soaking it with 
a solution of sodium silicate and water, 
mixed in equal proportions, and letting it 
dry thoroughly before using. Other ad- 








vantages of this treatment are that the 
board will be easier to drill and saw, while 
untreated asbestos has a tendency to t: 
\s water glass is often used as a firep: 

ing solution, it is evident that it will 
affect the fire-resisting qualities of the 
asbestos. Also, an asbestos board can }x 
built up from a number of thin sheets 
dividually soaked in the solution, clamped 
tight between two pieces of wood i: 
vise.—Louis Palmbeck, Jr., Moline, II] 


Tinfoil on Lamp Serves as Shade 


A reflector for an ordinary lamp can be 
made with a piece of tinfoil wrapped snu 
ly around the upper portion, where it 
remain attached without 
or cement. The idea can also be 
followed in indirect lighting effects where 
lamps are used in an inverted position « 
fixtures. 


the use of glu 
same 


Sun Canopy for Outdoor Workbench 


For those who desire to work outdoo 
it is a good idea to provide a bench cat 
opy as shown in the illustration. Verti 
supports of 1 by 4-in. stock are nailed to 
the legs of the bench and two horizont 
crosspieces are attached to the support 
about 4 ft. above the bench top and 
should extend about 3 ft. beyond the front 
edge. Other framing pieces can then be 
added, including one across the back 
serve as a tool holder. 
and 
back. 


Canvas is stretched 
over the top, 
Besides forming a sun shade, th 
canopy will also protect you in the rai 


tacked on sides and 





Canvas Cover on Workbench for Use Outdoors Protect 
the Worker from Sun and Rain 

















eal 














Varicolored Designs on Woodwork 
Easily Obtained 


obtain a varicolored finish on 
work, remove the old finish and 
uughly clean the surface. With a 
_ apply several coats of different-col- 
quick-drying enamels, allowing each 
to dry before applying the next. After 
enamel has dried thoroughly, rub the 
ice with a piece of fine sandpaper 
the desired color appears.—Ray- 

| Goforth, Dallas, Tex. 


Typewriter Silenced with Sponge Rubber 


se caused by operating a typewriter 

desk, can be greatly reduced by 
ng pieces of sponge rubber under the 

Similarly, a sponge-rubber pad will 
ent the typewriter from “creeping” on 
ble surface. 


Upsetting of Lantern Prevented 
with Concrete Base 


nterns that are used on construction 

are not likely to be upset or stolen 
rovided with a concrete base. Make a 
et-metal form, 12 to 14 in. in diameter 
and 6 in. wide. Set 
the lantern in the 
form so that the 
filling hole will 
not be covered by 
the concrete, 
which is then 
poured in. The 
form should be 
left on as it pro- 
vides strength.— 
Howard Fowler, 
Rogers, Ark. 


Shellac Aids in Calcimining 


When putting calcimine on ceilings 
have become blackened with smoke 
nd grease, first wash the ceiling with a 
trong solution of sal soda and water. 
\fter it has dried, apply a thin coat of 
hellac. Be sure the ceiling is free from 
ot and grease before applying the shel- 
c, or the spots will show through the 
ilcimine which is put on as soon as the 
hellac has dried.—E. W. Poplawski, De- 
pew, N. Y. 
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Where You Have Lost or Broken a Minnow Trap, Try 
This Improvised One for Results 


Fruit Jar Catches Minnows 


_An emergency minnow trap can be 
made from %-gal. fruit jar or other sim- 
ilar glass container, and a piece of cellu- 
loid, about 3 by 10 in. in size. Roll the 
celluloid into a funnel shape, so that the 
wide end fits snugly in the mouth of the 
jar, prick holes through the overlapping 
edges and lace them together with twine. 
Now insert the funnel with the wide end 
in the mouth of the jar as illustrated, and 
tie it securely in place, holes being punched 
along the edge and twine used for tying. 


An Inner-Tube Support on Block 
for Splitting Firewood 


This holder helps to overcome the dan- 
ger of splitting firewood having uneven 
ends. Nail a small board of sufficient 
height to one 
end of the 
splitting 
block. Then 
stretch apiece 
of inner tube 
from the top 
and nail it 
down. The 
rubber holds 
the wood up- 
right. 
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Practical Printing Frame, Attached to Darkroom 
Window, Utilizes Daylight to Expose Prints 
Photo-Printing Frame on Window 

Uses Natural Light 


In localities where electric light is not 
available or a constant, uninterrupted 
supply cannot be depended upon, a day- 
light printing frame, attached to the dark- 
room window, will be found entirely prac- 
tical. Make a frame to fit snugly over 
the window and cover it with heavy fiber- 
board to exclude all light. Cut out a 
portion in the center and fasten a pair of 
slides to hold a small door, which covers 
the cut-out, the door being raised and 
lowered by means of a cord run over two 
small pulleys at the top of the frame. Build 
the printing box directly in front of the 
opening, screwing it to the slides and al- 
lowing sufficient space for the sliding 
door. Fit a piece of plate glass in the top 
and a hinged cover over it. With this ar- 
rangement, the sliding door can be pulled 
up to admit light for exposing a print, 
without getting it in the darkroom. If 
desired, a small opening, fitted with a 
piece of ruby glass or fabric, can be pro- 
vided above the open position of the slid- 
ing door to admit red light. 


@A little soap added to gasoline for clean- 
ing satin garments increases their luster. 





Acid Spray from Bottles Confined 
with Wet Cloth 


A wet cloth held over the stopper and 
around the neck of a bottle containi 
will prevent it from spraying out 
when opened in a high temperature, due 
to pressure developed inside the bot 
when hot. This is especially true with 
nitric acid. It is advisable for those ha 
dling acid to have a pan of clean water and 
soda at hand, as soda neutralizes the acid 
and arrests its action. 


acid 


Rattling of Window Is Prevented 
by Rubber-Covered Wedge 


Rattling windows can be cured by slip- 
ping a rubber-covered wedge between the 
window and the casing. A section of an 
old inner tube is cut equal to the width of 
the wedge and stretched over it lengt 
wise. The wedge can also be used to hold 
doors open. 


Sweating of Pipes Cured with Cork 


On hot days, cold pipes are often co 
ered with drops of water, due to the hu- 
midity of the air which condenses on t! 
surface. By coating the pipes with roofing 
paint and applying ground cork while thx 
paint is still tacky, a covering is provided 
that will effectively prevent the pipes from 
sweating. 


Sidewalk Protected from Tree Roots 
by Iron Grating 


To avoid a broken sidewalk due t 
growing tree roots, one home owne: 


found an iron grating successful. It i 
installed so that one can readily remov: 
it to cut off portions of the roots as thes 
grow and raise the grating. 4 














Installation of Removable Iron Grating Prevents Tre 
Roots from Injuring Sidewalk 
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EUDAL CASTLE HOLDS AN ARMY OF LEAD SOLDIERS 
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Designed along the lines of a rying with a chain. Make the 
1 lal castle, this fort helps to solve the bridge of 34-in. stock, swung on an axle 
problem of lead soldiers. There through the door frame, and round the 
real water in the moat and the draw- edges to clear the floor. Holes in the floor 
he dge can be pulled up. The use of a allow the lead weights to go all the way 
ec htweight wallboard, about “6 in. thick, down when closing the bridge. The moat 
mn mplifies construction. Start with mak- is cut from a single piece of tin. Paint it 
¢ the base, as shown in Fig. 4. Cleats brown inside to prevent rust and to re- 
re nailed in the corners and two cross- semble a mud bottom. Fig. 3 shows de- 
- braces installed for reinforcement. Por- tails of the donjon. The end wall and 
ns of the latter should be cut away to -— ends of the roof are of 34-in. wood, while 
ti accommodate the tin moat. Wallboard is the rest is wallboard. Set the towers be- 
et used for the floor and walls. The battle- fore putting on the roof and cut the latter 
i ments shown in the right-hand circular to fit around them. Stables and store- 
ve nsert are made up of individual blocks, house are made in the same way. The 
in. square and nailed to a molding — stairway is built up of 34-in. blocks, 1 in. 
\ trip, with a guard walk running along wide, the lowest 9 in. long, and the re- 
the inside. Before putting on the battle- maining blocks each 3 in. shorter than 
ents, all towers, which are turned inthe its neighbor below. Bright red roofs con- 
the, should be set. The diameters are trast nicely with the stone walls, and ma- 
iven in the perspective view. The corner sonry can be imitated by giving the walls 
wers straddle the walls and must be a gray ground coat and, when dry, paint- 
4 lotted to fit over them. In slotting, first ing in the stones with a brownish-gray. 
drill 46-in. holes at right angles and saw Deep blue or ultramarine in the windows 
ward them. Afterthey are placed onthe gives the effect of deep shadows. The 
all, putty up the visible portions of the base is covered with green plastic paint, 
lots. Dummy windows are simply re- mottled to resemble sod. 
cesses chiseled about 1% in. deep. For 
the frame of the gate at the drawbridge, @Crimped caps driven at the bottom 
Tree use pieces 34 in. square, slotting each to corners of a tool chest or other heavy box 


receive a pulley, 1 in. in diameter, for car- will allow it to slide more easily. 
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Twisting Flat Iron Uniformly 
in Piece of Tubing 


To avoid undesired bends in a piece of 
flat iron while twisting it, slip the work 
into a length of pipe of slightly larger size. 
One end of the iron is held in a vise and 
the other end is gripped with a large 
monkey wrench, which is used to do the 
twisting. Bending the iron inside of the 
pipe is practically impossible with this 
arrangement, although it may wedge 
against the side, but can then be readily 
removed by tapping the piece out with a 
hammer.—E. F. Manthey, Fennville, Mich. 


Preventing Perspiration Stains 
on Hat Band 


To prevent perspiration from staining 
the band on a hat, insert a strip of heavy 
waxed paper, about 2% in. wide, between 
the sweat band and the inside of the hat. 
The paper should be renewed frequently 
in warm weather.—J. FE. McQuaid, Cin- 
cinnati, Ohio. 


Loose-Fitting Flashlight Bulbs 
Cured with Tinfoil 


In case the socket of your flashlight is 
too large to hold the bulb snugly, wrap 
the stem of the latter with a piece of tin- 
foil, pressing it on tightly. When re- 
placed, the bulb will not slip out or cause 
a short circuit—P. B. Bacheller, Mt. Ver- 
non, Me. 
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Grass Clippings Hold Moisture 
in Garden Soil 


After mowing your lawn, spread 
grass clippings between the rows of v 
etables or flowers in the garden. 1 
makes a “carpet” to walk on when 
ground ts muddy and also helps to h 
the moisture in the ground during 
weather. 


Goggles Can Be Made Shatter-Proof 
with Transparent Lacquer 
Goggles used for driving, or for indo 
work where the eyes must be protect 
from flying particles, can be made sh 
ter-proof by applying a thin coating 
transparent lacquer to the inside of 1 
Waterproof liquid fingernail p 
ish can be used for the same purpose 


glass. 


An Acid-Proof Tank Lining 


A paint, which is impervious to mo 
acids and will be found excellent for u 
in coating the inside of tanks, can be ma 
Mix 75 parts of pitch 
weight with 9 parts of plaster of pat 


} 


as follows: 


9 parts of ocher, 15 parts of beeswax ar 
3 parts of litharge. 


Watch Stands for Bedridden People 


While in bed in a hospital I could no 
see a watch lying on a table, so I devise 
the illustrated methods of holding it. Th: 
simplest of these is to set the cover of 
small paper box in a vertical position o1 
one end, hanging the watch inside b 
means of a string slipped through tw 
holes punched in the lid. Another stan 
can be quickly improvised from a lengt! 





Three Simple Stands Made of Paper and Wire to Hold 
Patients’ Watches 











rdboard folded to a triangular form 
the overlapping ends pinned or 
| together. A small wire through the 
oard forms a hook on which the 
is hung. A 12-in. length of wire 
readily be bent to form the holder 
in the upper right-hand detail.— 
C. Koch, Minneapolis, Minn. 


, n 


Sprinkler Holes Opened with Small Drill 


localities where the water supply has 

veh content of minerals, the holes in 
prinkler head of shower baths often 
me clogged. By using a drill of the 
per size, the holes can easily be reamed 
it. This method can also be used to 
rect the direction of the individual 


reams. 


Ironing Board Held to Wall 
with U-Shaped Clip 


\ length of %-in. iron rod or even 


wire, bent to form a U-shaped clip 

: and fastened 

> 4 ROD to the wall with 
“oy ere a couple of 





\ screweyes as 
ener shown, will 
hold the iron- 


ing board from 
falling over as 
indicated in 
the sketch. 








7 When the 

board is need- 

. ed, the clip is 

simply swung 

back. — Paul 

os Ravis, Camden, 
New Jersey. 
Tightening Fishing-Rod Ferrules 

1 When brass ferrules on steel fishing 

| ds come loose, they can be repaired by 

\ weating” them on with solder. Thor- 

ughly clean the part of the rod that fits 

to the ferrule and coat it with solder, 

' ng muriatic acid, cut with zine, as a 

lux. Heat the ferrule to a dull red and 

ush it over the soldered portion of the 

od, immediately immersing the rod into 

id water. This causes the ferrule to 

- ontract and form a snug and permanent 


joint, 
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A Wooden Footrest for the Pump 


A wooden 
footrest for 
the tire pump 


will often be 
fou nd con- 
venient. It 


consists of a 
piece of 2 by 
4+-in. wood 
having a hole 
drilled 
through the 
center to fit 
over the pump 
cylinder and 
hose, and a 
chis- ceil 
out to ad 
receive the regular pump footrest.—Erich 
Dallmer, S. Ozone Park, N. Y. 





recess 
eled 





Newly Planted Trees Thrive 
on Oat Sprouts 
An orchardist who has been successful 
in getting newly planted trees to grow, 
uses sprouted oats, makes a tood 


When plant- 


which 
the roots can easily absorb. 


ing the tree, throw a quantity of oats 
around the roots. Pour water on both 
and fill the hole with rich soil. In a few 


days the oats will sprout, but the sprouts 
will soon decay, forming fertilizer. 


Siphon-Proof Filler Spout 
Saves Your Gas 


Siphoning gasoline from fuel tanks on 
outboard motors can be quickly stopped 
by fitting a guard in the spout that pre- 
vents the hose from entering but does not 
obstruct the flow of gasoline, when filling 
it. Drill two pairs of holes through the 
spout where it narrows down, to receive 
two lengths of wire so that they will cross 
each other at right angles. File off the 
projecting ends of the -—.— 
flush the 


, oe 
spout and apply solder J) 
to avoid leakage of 


gasoline at these poinss. 


wires with 





Anyone attempting to 
run a hose into the spout will find an ef 
fective obstruction.—J. N. Stoody, Keno- 
sha, Wis. 
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Handled on the 


Drawings of Any 
Drawing Table by Using a False Edge 


Length Can Be 


Draftsman’s Table Has False Edge 
for Handling Long Drawings 


By attaching an extension edge to the 
draftsman’s table with blocks at the cor- 
ners, drawings of any length can be made 
without using the T- 
square, as it slides against the false edge. 
Of course, the edge must be planed per- 
fectly straight. A 2-in. piece of hardwood 
is most satisfactory for this purpose. 


inconvenience in 


Water-Soaked Gaskets Do Not Leak 


Engine-head gaskets can be kept tight 
by soaking them in water before installing 
them. The additional use of grease or gas- 
ket compound is not necessary, as the 
filler in the gasket shrinks when soaked 
and expands when dry. 


Lathe-Chuck Wrench Kept Handy 
Much 


time in looking for the lathe- 


chuck wrench can be saved by using the 
illustrated holder. 


Bend a piece of flat 
steel to form an off- 
set, and drill a hole 
at each end, one for 
bolting it to the 
frame in the posi- 
tion indicated, and 
the other to ac- 
commodate the 

* wrench directly 
over the square 

holes in the chuck. A coil spring keeps 

the wrench out of the way when not in 
use.—Chas. Walter, Louisville, Ky. 
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Asbestos Retains Heat in Small 
Soldered Parts 


Small objects to be soldered must of 
be held in a metal clamp or in a vise, | 
these larger pieces of metal conduct 
heat from the work so rapidly that it 
comes comparatively cool, which resu 
in a poor soldered job of rough appe 
ance. The trouble can be avoided 
placing small pieces of sheet asbestos | 
tween the work and the clamp. 


Making Hollow Plaster Forms 


When hollow plaster or concrete for: 
are desired, it is a comparatively ea 
matter to make them by pouring the n 
terial around a core molded from par 
fin. As soon as the plaster has set 
small hole should be drilled at some 
conspicuous point so that the 
will run out when heated. 


paral 


Wire Control for Overhead Stop Cocks 


Opening and closing of stop cocks, t 
high to be reached without a ladder, « 
be simplified in the following manne: 
Drill a_ hole 
in the center 
of the handle 
for a piece of 
iron rod, 
which is driv- 
en in and bent 
at right an- 
File a 
groove at 
each end to 
hold a length 
of wire, tied 
on securely. 


gles. 





%J TOP VIEW 


The wires are then broug! 
over the pipe and allowed to hang dow: 
on the other side. The cock then can b 
opened or closed by pulling the wires. 


Burning on Storage-Battery Straps 


Sometimes, when burning on storage 
battery straps, the lead has a tendency t 
form a molten ball instead of flowing to 
gether. In such a case just melt in a littl 
acid-core solder which will make the lead 
run properly. Do not try this in a pos 
mold, however, for the lead will adhere 
to the post as the acid tins the post. 























( yWING to its light construction and 
the provision of a large ball bearing, 
36-in. weathervane, which holds an 
ictive silhouette of an early American 
ecoach, operates smoothly and noise- 

-ly. In order to make the vane entirely 
tproof, only brass and aluminum are 
| in its construction, with the excep- 
of the bronze ball bearing and the 
on floor flange, by means of which the 
ne is mounted on the roof. 
he first thing to do is to make the 
gecoach silhouette. Lay off 1-in. 
1ares On a piece of paper, about 13 by 
n. in size, and draw the template, fol- 
ving the crosshatched detail, Fig. 5. 
e design can be transferred to a sheet 
of aluminum, about %e in. thick, by using 
carbon paper, and it is then cut out with 
etal-cutting coping saw. All rough 
edges are carefully filed smooth. 
Next comes the arrow, the shank « 


f 


a“ 
+s 
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A Noiseless Ball- Bearing Weathervane 


which is 18 in. long and consists of a 
length of ™%-in. brass tubing, slotted at 
one end and drilled at right angles to the 
slot for attachment to the forward end of 
the silhouette. The other end of the shank 
is similarly slotted to receive the arrow- 
head, which is cut from %e-in. sheet alu- 
minum. All of the details and dimensions 
are given in Fig. 2. The vertical support 
for the weathervane, Fig. 2, consists of a 
tube, 2% in. long and % in. in inside 
diameter, so that it can be slipped over a 
141%4-in. length of brass tubing with an 
outside diameter of 7% in. The top end of 
the shorter piece is closed with a brass 
plug, while a brace of “46 by ™%-in. flat 


brass is attached to the side, with a screw 
running through both the tube and the 
plug. The other end of this brace is bent 
around in a sweeping curve so that it can 
be bolted to the rear end of the stage- 
coach. The lower front edge of the sil- 
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NN st4ika post \ shéeseuock Centering a Universal Three-Jaw 
ss \. ANGLE DETERMINED BY DETAIL OF Chuck 
ROOF PITCH BALL BEARING 
Fic.6 Fig.7 Fic.8 When a universal three 


Cutting This Stagecoach Silhouette from Sheet Aluminum Is an 


Interesting Job for Any Home Craftsman 


houette fits in a slot cut in the top of the 
brass plug and is also held in place with a 
screw, as shown in Fig. 8. A %-in. bronze 
ball bearing is then placed on the upper 
end of the 14%-in. length of tubing, after 
the edges have been reamed out to pro- 
vide a smooth, cupped seat. When the 
upper assembly is slipped over the stand- 
ard, the brass plug fits against the ball. 
The lower end of the standard is slipped 
into a 2-in. brass nipple, where it is held 
securely by means of a screw, and the 
nipple is in turn screwed into a floor 
flange provided with screwholes for at- 
tachment to the roof. 

There are two methods of mounting the 
flange, given in Figs. 6 and 7, the former 
showing the flange directly on a post and 
the latter on a block having a V-shaped 
notch in the underside to fit the ridge of a 
roof. In the latter case it is well to use 
lagscrews through both flange and block 
to project into the ridge, suitable holes 
being drilled through the block for the 
screws to prevent it from splitting. The 
weathervane is now actually complete, but 
you may desire to add a pointer bearing 
the letter “N” and extending toward the 
north. The letter can be cut from %e-in. 
aluminum and it is mounted at one end of 
a twisted brass rod, “se in. square, while 
the other end is turned around and thread- 





ae i 


ai einntigneecigevipensicietaepeaaebadasdal ed for a nut, as shown in Fi. 3 
Ls | |isquares | |_ 


—s 


after which it is bolted to 
( standard 9 in. above the ba 
A. C. Ullrich, Park Ridge, 


Sander Cuts eT on Belt 





When gluing the ends 
leather belt together, it is so 
times rather difficult to cut 
bevels evenly. By holding 
ends of the belt against a re) 
ing disk sander with a blocl 
wood against the back so it 
not bend, the bevels can be n 
even, and when glued will n 
a neat splice—Hugh A. Bra: 
stone, Pittsburgh, Pa. 








chuck does not run true, cent 
ing can be accomplished as i 
lows: Drill and tap the chuck body 
g-in. steel posts, which are fitted w 
i4-in. setscrews. Turn the chuck mou 
Ms in. smaller than the recess and enlat 
the holes in the chuck mount about 
in. To center the work, chuck the pie 
tight. Then loosen the three capscre 
that hold the chuck on the mount at 
tighten them just enough to hold t! 
chuck snugly against the face of t 
mount. With a T-wrench and an in 
cator, centering can be done in a fe 
moments, after which the three capscre 
are tightened. Remember that on t! 
“high side” the setscrews are loosen 
just opposite to what happens when usi! 
a four-jaw independent chuck. 
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TAKING STEREOSCOPIC PHOTOS WITH ANY CAMERA 
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Here Is a “Swing-Over” Base, Attachable to Any Tripod, Which Makes It Possible to Use an Ordinary 
Camera to Take Stereoscopic Views as Shown in the Upper Detail 


hree-dimensional” photos that give 
depth when viewed 
stereoscope, can readily be 
e with any camera by providing a 
base on the tripod. 
a base consists of two pieces, the 
per one holding the camera and the 
one attached to the tripod, four 
being used to swing the upper piece 
toward the left or right. All di- 
ions are given in the drawing, and 
e showing the distance the upper 
e swings are of the greatest impor- 
nee in order to obtain good results. The 
drilled in the lower piece accommo- 
thumbscrew used to hold the 
era. In use, the first photo is taken in 

e position, after which the camera is 
ed to the second position, the film 
ned, and another exposure made, being 
eful not to move either the object or 
tripod. Two photos taken in this way 

e shown at the upper left-hand corner. 
te that they are slightly different owing 
the two positions of the camera. When 
hoth photos are mounted on a piece of 
rdboard that fits the holder of the 


aw impression of 


ugh a 


il swing-over 


eitney} 


te the 


ereoscope, and are viewed simultaneously, 


e three-dimensional effect is obtained. 


Killing Mites on Poultry Roosts 


Before nailing down the roosts in your 
sultry house it will be found practical 
lay 20-penny nails lengthwise on the 
imework at the point where the roosts 
re to be located, to serve as 
taples are used to hold the nails in place. 


spacers. 





Space so provided between the roosts and 
the framework permits the _ lice-killing 
liquid, which is applied with a spray gun, 
to reach these points, which are otherwise 
inaccessible.—O. L. 
mento, Calif. 


Brannaman, Sacra- 


Truck End Painted White for Safety 


Drivers of large trucks traveling after 
dark can add to the safety of motorists 
by painting the endgates white. The light 
of rapidly moving cars approaching from 
the rear will then be reflected, giving the 
motorists sufficient warning. 


A Baseboard-Marking Gauge 


For accu- 
rately marking 
baseboards so 
that 
fit snugly a 


they will 
gainst door 
casings, a sim- 
ple gauge, con- 





sisting of two 
pieces of %-in. 
wood screwed 


at one end toa 





spacer of prop- 
er width, will 
be found use 
“ ful. 
is slipped over 
the baseboard and against the door cas 
ing, after which the former can be marked 
Of course, the edges on both sides of the 
gauge must be in perfect alinement. 


ite The gauge 
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Hinged Storage Cans for Small Parts 
Containers for small parts can easily be 


made from square l-gal. cans, by cutting 
off the top and part of the side as shown. 





“3B Mile? 
Containers for Small Parts, Hinged to Front Edge of 

Shelves, Are Easily Accessible 
Fasten small metal straps to the front side 
near the bottom to receive a rod slipped 
through screweyes driven into the shelf. 
One end of the rod is bent over at right 
angles and the other drilled for a cotter 
pin to lock it. 


How to Use Glue Properly 


Gluing jobs often are unsuccessful be- 
cause the worker does not follow certain 
simple, but necessary precautions. As- 
suming that the abutting 
true, they must be free 
oil. After planing a true surface he often 
passes the hand over it, which is likely 
to leave a thin film of oil. The wet glue 
will adhere, but when it dries it will scale 
off under slight strain. Try-squares, plane 
irons and jointer tables should be kept 
absolutely from oil for the same 
\ good gluepot should be used. 
In preparing the glue, one should also 
remember that it should be about the same 
consistency as light machine oil. A very 
small quantity should be put on the joint. 
If the glue is too thick or too much is 
used, that nearest the cold wood will set 
first. When this happens, the clamps 
will cause the boards to slide out of 
alinement. It is always desirable to have 
This 
helps the glue penetrate the pores and 


surfaces are 


trom grease or 


free 
reason. 


the wood warm when it is glued. 
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prevents it from chilling quickly. Gly 
will not hold on wet or green lu 
Having applied the glue and set wy 
work, put on pressure promptly, b 
the glue begins to set. Chip glue s| 
be covered with soft water and all 

to soak overnight, after which it sl! 
be heated in the gluepot but never 
an open fire. Only enough glue s! 
be prepared for a day’s work, as succe 
heating and cooling weakens it cons 
ably. To make a satisfactory waterp 
glue for small patterns that give tro 
in coming apart and also for venes 
and other cases where great strengt! 
not required, soak chip glue in water 
til it is soft and flabby. Drain and 
over water, adding enough boiled lin 
oil, a little at a time, to brush out 
when hot. A good “licking” glue is 1 
by soaking two parts of chip glue in 
until soft but still retaining its {| 
Pour off water, add one part sugar, 
heat over water until dissolved. It 
be brushed on articles to be gum: 
such as labels and envelopes, or it 
be cast into sticks and used by moi 
ing the end and rubbing on the artic! 
be glued. Wrap a band of paper aro 
the stick so that it will not soil the ha 
when used. 


Shaper Work Done on the Lathe 


Where only a lathe is available, the 
lustrated attachment makes it possible 
do shaper work. The top slide of the co 
pound rest is removed, placed ina verti 
position as indicated, and fastened 
means of an angle plate bolted to the c 
riage. A tool holder or block is t! 
bolted to the T-slot of the slide. 
the lathe remains stationary, being h« 
in position by throwing in the back ge 


TOOL SLIDE OF 
“ COMPOUND REST 


exfeel} 


ANGLE PLATE 


















Slide of Compound Rest Mounted on Angle Plate 
Used to Do Shaper Work on a Lathe 











1 dur 
t uy 





tool is set against the work and the 
¢ done by moving the carriage along 
iys with the handwheel. For each 
of course, the tool is set down a 
—S. H. Johnson, New Haven, Conn. 


:asket Compound Has Many Uses 


effective gasket compound can be 
of molasses and graphite. Stir 
igh graphite into the molasses to 
e a mixture as thick as can be stirred. 
mixture expands under heat, and is, 
efore, effective for sealing cylinder- 
and exhaust-port gaskets. It is also 
ful on threaded joints of pipes carry- 
vasoline and oil, as it is not affected by 
liquids. If applied to terminal con- 
tions on storage batteries, it will pre- 
corrosion. 


A Ruled Disk for Measuring 
Irregular Surfaces 


measuring curved or uneven sur- 
this ruled disk will be found conven- 
Scribe and cut a circle 3 “6 in. in 
diameter out of 
No. 22 gauge sheet 
iron or brass. Di- 
vide the outer edge 
into twelve l-in. 
segments. Mark 
plainly with notch- 
es and number them 
from 1 to 12. Frac- 
tions of an inch can 
also be indicated if 
desired. Next make 
a handle by sawing 
a slot in the end of 
a length of % or 
in. rod, to a depth of 2% in. and wide 
ough to straddle the wheel. Drill a hole 
the slotted end of the rod for a small 
which is also passed through the 
enter of the wheel. In use, place the 
heel with the No. 12 notch at the start 
i the surface to be measured and push it 
long, counting the revolutions. 





@ A carbon scraper having a flexible point 

that will easily clean the irregular sur- 
ices on an engine, can be made from 
in old table fork; bend the tines together 
t the end and file them toa sharp edge. 
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Coarse Mill or Bastard File Used 
as Improvised Knurling Tool on 
Lathe Work 





Knurling with a Coarse File 


On small jobs where a knurling tool is 
not available, a good job can be done by 
using a coarse file in the following man- 
ner: Chuck the piece to be knurled in the 
lathe, or on an arbor if it happens to be 
a ring or sleeve. Remove the tool post 
and place a short piece of round stock, 
preferably hardened and about 1% in. in 
diameter, in the T-slot of the compound 
rest, which is set parallel to the work. 
Now lay a coarse mil: or bastard file over 
this improvised roller and under the work 
to be knurled as shown, with the com 
pound rest adjusted so that the roller is 
located directly in front of, and almost 
under, the work. Then pull the belt by 
hand while guiding the file against the 
face of the work. With a mill file, it is 
possible to produce a good diamond effect 
if the file is reversed end for end. 


This Tong Handles Tapered Work 


A tong with a jaw that automatically 
adjusts itself to the surface of tapered 
work will often be found useful in a 
blacksmith shop. — . 
Take an ordinary | < \ 

: qa 
tong and forge athe ) ip 
the top jaw to the o/ : 
shape shown, so 3 gf 
that a pivoted > se — 
member can be 
pinned on, a hole 
being drilled through this piece and filed 
square to accommodate the jaw, after 
which a hole is drilled for a pin. 
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Wooden Box Lined with Asbestos Contains Heating 
Elements for Softening Storage-Battery Compound 


Storage-Battery Compound Softened 
in Electrically Heated Box 


When repairing storage batteries, the 
compound around the cells can be quick- 
ly softened with this electrically heated 
box, which should be large enough to 
cover two batteries. After lining it with 
sheet asbestos, fasten two 500-watt heater 
elements to the bottom. In use, the box 
is placed in an inverted position over the 
batteries and the current is turned on. 


Holder for Belt Dressing 


The danger of injury to a hand when 
applying belt dressing, is minimized by 
using this holder. A length of ™%-in. flat 
iron is bent to form a clamp around the 
dressing, as shown in the detail, a small 
bolt being used to draw it tight. Cut a 
slot through the center of a piece of tub- 
ing, large enough to allow the handle to 
slide through 
freely. In use, 
the tubing 





siiesiiesiesieeailiiene 


forms a stop 
or guard 
against the 
edge of the 
belt, while 
the holder is 
slid back and 
forth so that 
the dressing 








will be applied 
to the entire 
surface. 
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This Wall-Crack Filler Will Not Chip 


A crack filler that will not chip, pee! 
off or show through the finish on a wal] 
can be made in the following way: Mix 


whiting with paint of the same shade a 
that to be used on the wall, adding enoug! 
paint until the mixture assumes a . 
sistency slightly softer than freshly mixed 
putty. If the-mixture is too thin, it 
stick to your hands; it should be tl 
enough to be rolled between the pal: 
without sticking. If the wall has not | 
sized, it is advisable to coat the crac} 
and edges of holes with paint, whic! 
allowed to dry about four hours before 
applying the filler, using a putty knif 
spread the latter evenly. In corners, take 
some filler on your middle finger and 
stroke it down into the crack, wiping 
any surplus. Do not allow it to dry 
your fingers as it sets quickly and is diff 
cult to remove. Cracks or holes large: 
than 1 in. should be filled with patching 
plaster. This filler dries hard and smoot 
in 24 hours. 


Spiral Hook Holds Hoisting Rope 
Use of a 
spiral hook 
when hoisting 
light material, 
will make the 
rope hold se- WI 
curely  with- 
out slipping 
off. The hook 
is forged 
from wrought - 
iron of size 
to suit the 
load. 







SPIRAL 
, HOOK 










Ni 
j An \ | 
a 





To Prevent Sticking Exhaust Valves 


Some gasoline engines persist in givin: 
trouble due to sticking exhaust valve 
The heat of the engine causes the valve 
stem to expand and stick in the upper end 
of the valve guide. This condition cat 
usually be overcome by cutting down the 
top of the guide a little by means of 
spot-facing tool. It is not advisable to 
remove more than \% in., which is gen 
erally sufficient to overcome even tht 
worst cases of valve sticking. 
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Ti IS TABLE DOUBLES THE CAPACITY OF YOUR SAW 


> 
FENCE BLOCK 
1ex4gx 12 





ill circular saws can- 
he satisfactorily used 
vide pieces of panel 
- or other stock, but 
matter to 
a wooden top to 
lle stock up to 30 in. 
dth. Straight-grained, 


an easy 


ned maple or oak is preferable for 
purpose. The dimensions given here 
for a saw table 14% by 17 in. in size, 
can be varied to suit other tables, in 
ich case only the rail lengths are 
inged, these equaling the width of the 
ble plus 13% in. 
First make the guides from 1 by 3-in. 
ck. All pieces, especially the guides, 
ust be brought to the same thickness, 
accuracy is essential. When assem- 
ng the parts, start with the inner guides 
| center board. Mark the positions of 
rails, clamp each joint, and drive a 
ixed nail through to hold it in place 
mporarily. When assembled, square the 
ime carefully, and put a clamp on each 
rner to hold the table rigid. This done, 
ill for screws. They should be as close 
to the edges as is reasonably possible, and 
taggered to avoid splitting. Take the 
pieces apart and ream the holes in the 
guides and center board with a drill just 
large enough to allow the screws to be 
pushed through. Countersink the heads 
M46 in. below the surface. Now assemble 
the frame temporarily with screws, after 
which it is tested for accuracy. Remove 
the screws, coat all joining surfaces with 


27% ~ 4h 6h et 

er aie 
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7 # 364 3 


~* —B—a <in* 
eg A «Space rie 
SUB-GUIDE.2REQ 4ptq | BLOCKS | 

40° - 4 <9 
CENTER BOARD \) st] 


i 
oe ae | 


3 
—p og 


40 


z ee 


GUIDE, 4 REO 


peal 
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glue, and then replace 
them. Final tightening 
should be done 
clamp on the joint, to 
squeeze out excess 
which should be wiped off 
immediately with a damp 
cloth, Then make the 
slides. To add the outer guides, 
slides outside of the fixed guides, and put 
the other guides against them, shimming 
the edges with heavy paper for clearance. 
Hold together tightly with two bar clamps. 


with a 


glue, 


lay the 


Drill for screws as before, and glue and 
screw. Subguides, 
are attached to bear against the sides of 


cut between the rails, 


the iron table. For supporting the corners 
of the frame when it 
table, add spacer blocks to project equally 
on each side of the rails. They should fit 
tightly between the center board and the 


rests on the saw 


Cleats, ¥% in. 
thick, are glued and screwed under the 
ends of the guides, for additional support. 

The fence is made by two 
pieces at right angles as indicated. To the 


guides to obtain rigidity. 


screwing 


center of the base, on the upper side, glue 
and screw a block, mitered on the ends to 
make it more comfortable to the hand. 
Also round the corners of the fence and 
base. To attach the slides, clamp the fence 
to the table, square with the guides. In- 
sert the slides between the guides, and 
drill for screws in the same way as was 
done for the guides. Put three 
through the base into each slide, and from 


screws 


underneath, one screw through each guide 
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Extra Saw Table Accommodates 
Stock of Large Size 








































































into the 
glue the 
latter may have to be replaced sooner 


lower edge of the fence. Do not 
sides to the fence itself, for the 


than the 
wooden 


base. Before putting on the 
table, raise the machine table 
until the saw is covered. Be sure that it 
rests on the stop blocks. Put the fence in 
place, and try it for movement. If there 
is any binding, it is probably caused by 
expansion of the wood where the screws 
go through, and can be relieved by using 
sandpaper on a straight block. See that 
the fence is with the . miter- 
gauge the saw table. If this 
is not the case, wedge the wooden table 
over until it is removing such stock as is 
necessary. Then replace the wedge with 
enough metal shims to equal its thick- 
ness. 


square 
grooves in 


Now start the machine, lowering the 
table slowly until the saw has cut through 
the center board. A brace is needed to 
keep the far end of the frame from rising 
when the fence, carrying the stock to be 
cut, is well drawn out in front, and the 
method of doing this depends on the par- 
ticular saw you have. Apply hot wax to 
all sliding surfaces in order to reduce 
friction, and rub the entire assembly with 
boiled linseed oil to protect the wood. In 
use, clamp a block on the fence to stop 
the end of the material. For angular 
cutting, use a board as an auxiliary fence, 
with one end against the stop and the 
other held with a stick tacked to the slide. 
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Light miter cuts can be made by tilting 
the table in the usual way, but the 

must be lowered and allowed to cut a : 
slit after the angular setting. When n 
use, set the table so that it will rest ev: 
on the ends of the guides in a flat positi 


Smooth Finish on Concrete Walks 


Flaking of rough concrete walks, which 
is caused by “puddling,” owing to 
liberation of air in the mixture aft 
troweling, can be successfully overco: 
by troweling after the concrete has bee: 
allowed to stand for 8 or 10 minutes, 
until bubbles appear at the surface. T| 
indicates that the air in the concrete 
been released, and the surplus water 
which also rises to the surface, is ther 
removed by troweling in the usual wa 
The result will be a smooth walk that w 
not scale. This advice was given by 
old concrete engineer in the northwest 
who uses this method. 


Fly Killer Sprayed on Cows 
with Paint Gun 


On farms provided with electric-light 
ing current, use can be made of an ele: 
trically operated paint spray gun for ap 
plying liquid fly killer to the cows. I! 
mounted on a platform suspended fror 
the litter-carrier track, the outfit can be 





[ 
| 


} 











Mounted on a Platform Suspended from the Litter- 
Carrier Track, This Spray Gun Reaches All Stalls 


moved about so that all the stalls can be 
reached readily. 


@Cut flowers will remain fresh longer if 
placed in a wide-neck vase; a little borax, 
about the size of a pea, will usually help 
to revive wilted flowers. 
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GHT DRAFTING BOARD 


FOR OUTDOOR SKETCHING 
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pose of Triangles, Enabling Accurate Work and Making It Ideal for Outdoor Sketching 


ir a portable drawing board, fitted 

a double-head T-square and protrac- 
this one will be found light to carry 
und and will enable the draftsman to 
ke drawings with a reasonable degree 
ccuracy. The board is a piece of three- 
s-in. pine veneer, well smoothed, with 
osite edges perfectly parallel. The 
ensions can be varied to suit the user. 
nut on the back enables attachment toa 
mera tripod. For the T-square heads, 
e hardwood, %4 by % by 5 in. in size, 
d for the blade, % by 4%-in. stock. 
imp the heads in position on the edges 
the board with a strip of thin cardboard 
ler them for clearance. Drill and coun- 
ink the ends of the blade for %-in. 
head screws, with which it is attached 

» the heads, putting a dab of glue under 
ich end. Squareness is obtained by guid- 
the blade on a line previously squared 
ross the board. The protractor arm, 
ide of hardwood, serves the purpose of 
ingles. Saw a %¢-in. piece from a %-in. 

It, so that “se in. will remain unthread- 
Solder the end to a brass or copper 

sk, 14% in. in diameter, as indicated. 
rill both the wood and the disk with four 
oles, to admit five-penny nails for rivet- 
ing to the arm. Saw the protractor ac- 
cording to the dimensions given, and drill! 
the wide end to fit the pivot snugly. Also 
drill and countersink for three %-in. flat- 
head screws, and attach to a wooden guide 
head, 4 by % by 6 in. in size. Assemble 
the head and arm, using a %-in. square 
nut to clamp the latter in position. The 
pointer is shown at the right. It is screwed 


to the arm, spanning the nut and its wash- 
er, and bearing its point lightly on the 
protractor. To graduate the latter, make 
a deep scratch in the pointer, and set the 
arm to such angles as are frequently used, 
after which corresponding scratches are 
made on the protractor. Shellac the wood 
or merely rub it with boiled linseed oil. 


Packing Sharp-Pointed Tools 


Sharp-pointed tools, such as files, punch- 
es and small screwdrivers, are rather diff- 
cult to pack so they will not punch holes 
in the wrapping material. Pushing a cork 
on the point ends the trouble. 


Finding Wabble in Auger Bits 


Small auger bits are often bent so they 
wabble when in use. To remedy this, lay 
the square shank on any smooth surface 
and hold a rule at right angles to this sur- 
face so that the point of the bit extends 
toward the scale graduations as indicated. 
The smooth side of a square can also be 
used for holding the shank of the bit with 
the point toward the other side. 





How to Measure and Locate the Bend in a Wood 
Auger That Wabbles When Used 
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Cutting Grass on Banks Is Made Easier by Using an 
Extension Handle 


Extension Handle on Lawnmower 
for Terraced Lawns 


Mowing the grass on the bank of ter- 
raced lawns is rather difficult when using 
an ordinary lawnmower, but with an ex- 
tension handle made of pipe and fittings, 
the task becomes comparatively easy as 
the worker can run the mower up and 
down the bank while standing at the top. 
A length of pipe is bent at an angle near 
one end, and the handle brace of the 
mower is bolted to it as shown in the in- 
sert. Another method of attachment is 
to screw the pipe into a tee, while short 
pieces of pipe, bent at right angles and 
flattened at one end, are also screwed into 
the tee. The flattened ends are drilled so 
that they can be bolted to the mower 
frame.—Warren F. Robinson, New Bed- 
ford, Mass. 


Claw Hammer Tightens Wire Fence 


3y using an ordinary claw hammer, a 


wire fence that has become slack or 
stretched out of shape, can be tightened. 
Slip one claw 
over the wire 
and crimp un- 
til taut. This 
method can 
be used on 
either barbed 





oT woven 
J wire. 
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Safety First with a Scythe 


The scythe, either of the grass or bri 
type, is a heavy unwieldy instrument and 
should be handled carefully if accident 
from its long sharp blade are to be av 
ed. There is no better way of carryin;: 
scythe than that employed before ( 
advent of the mowing machine and bind: 
when the scvthe was the universal t 
for harvesting crops. The handles of 
scythe snath, which are grasped by the 
hands when cutting grass, are termed 
“nibs.” To carry a scythe safely, the right 
arm is crooked around the second 
lower nib, which rests in the crook 
the elbow, the hand holding the snath s« 
eral inches higher. The blade of tl 
scythe is behind the man and to his right 
with the sharp edge about parallel 
the ground and facing to the front. Thu 
held, the likelihood of accident is reduced 
Old-time farmers had one or two other 
scythe rules worth knowing. It was 
unpardonable error to leave a scythe o: 
the ground unless the blade was run unde 
the grass and well covered. The prope: 
thing to do, unless there was special reasor 


for different practice, was to hang the 


scythe in the crotch of some tree where 
it could be seen. 


Rubber Band Protects Level Glass 


To prevent level | 
glasses from be- | 
ing broken when 
placed in kits with 
other tools, pro- 
tect them as 
shown. Simply | 
cut sections from 
an old inner tube | 
and slip themover | 





the glasses. 


Foods Preserved in Running Water 


Jutter, eggs and other articles of food 
can be kept fresh and cool while camping, 
if they are placed in tightly covered con- 
tainers and submerged, either partly or 
wholly, in a running stream. Even at 
home food can be cooled more quickly in 
ice water or running water from the 
faucet than in the still, cold air of the 
refrigerator. 
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‘N WAYS OF SOLVING YOUR MOTORING PROBLEMS 








Straightening Bent Ax- 


: les and Similar Parts of 
oe oe oe Kent the Car with the Aid 
Open with a Huge of a Jack and_ Length 
Clothespin Having a of Heavy Chain 
%-In. Slot, and Rein- 
forced with a Bolt to 

Prevent Splitting 











A Leaky Carburetor 

Float, Which Will 

Waste Your Gas Quick- 

ly, Can Be Replaced 

with a Large Cork and : 

a Thin Disk Cut from HA , i >, mo 
a Tin Can, Which Is % glia 


} — 
Placed over the Cork 3 eX oa 








On Cars Having Lamps 
with Two Filaments, 
You Can Double the 
Amount of Light by 
Cutting an Extra Switch 
between One of the 
EXTRA* Bright Filaments and 
SWITCH? the Ground, as Shown 
in the Wiring Diagram 
at the Left 





a7” REGULAR 


ES LIGHT SWITCH An Emergency Condenser 


Improvised from Two 40-In. 
Insulated Wires; after Tap- 
ing One End of Each Wire, 
Wad Them Together to Form 
a Ball, and Connect the Two 
Bared Ends to the Breaker 
Terminals 














4 — ——— 
< “ger OIL- PUMP 
Above, a U-Shaped Hook, Made of eS : , . INTAKE \ 
Heavy Wire, Forms a Useful Holder = tm yy 
to Prevent the Windshield Wiper 
from Obstructing Vision; Drill 
a Hole through the Windshield 
Frame to Accommodate the Hook 
and Provide a Coil Spring to Hold 
It in Place; in Order to Release the 
Wiper Merely Push the Hook For- 
ward; Lower Left, Often Emergency 
Brake Levers on Cars Are of Such 
Construction That a 
Hole Can Readily Be Right, to Avoid Interruption of a 
Drilled through the Oil Flow Due to the Crankcase (BOLT AND 
Releasing Rod and the Oil Slushing toward One Side When Turn- LEATHER 
Handle to Receive a ing Corners, Exposing the Pump to Air, WASHER 
Small but Sturdy Bolt a Tin Can to the Crankcase to Inclose 
Padlock; If Your the Pump; a Leather Flap Valve, Fitted on 
Brake Holds Tight the Side, Keeps the Oil Inside; Below, At- 
This Method Will tachment for Towing, Consisting of an Oak 
Foil Thieves Two by Four and Two Blocks Bolted to 
the Rear Bumpers 


LEATHER 
FLAP 











Left, When You Need Distributor 
Points, Improvise Them from Paper 
Clips; Bend and Fit a Piece of Wood 
on the End of One, to Ride the Cam ™—- BLOCK 

BUMPER 
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Bench Shears Made from Two 
Discarded Files 


This serviceable bench shear is made 
from two files and a block 
of hardwood about 5 by 2% y} 





Bench Shear for Light Sheet Metal Consists of Two 

Old Files and a Hardwood Block 
Drill and countersink three 
holes in a 3-in. piece of an old file for 
screws by which to fasten it to the block, 
which is recessed, so that this piece will 
come flush with the surface. For a cutter 
use a 12-in. file, drilled and pivoted to the 
block as indicated. The files should be 
annealed before drilling, then hardened 
and tempered again. The blades are, of 
course, ground to the proper cutting edge. 
A locknut prevents the pivot bolt from 
loosening or tightening while using the 
shears, and the block is securely bolted 
to the benchtop. 


in. in size. 


Using a Suction-Cup Valve Grinder 


On valves that must be ground with the 
use of a suction-cup valve grinder, it is 
sometimes rather difficult to make the cup 
hold, due to the pitted surface of the valve. 
This trouble can be overcome by scraping 
the valve top and coating it with shellac, 
which fills the holes and provides a smooth 
surface for the suction cup.—J. H. Brund- 
age, Katonah, N. Y. 

Small Steam Leaks Stopped 
with Nitric Acid 

Small leaks around joints of steam pipes 
can be stopped by applying nitric acid. 
Disconnect the joint and apply a small 
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quantity of the acid around the lea! 
Then replace the joint and allow it 
stand for four or five hours before turni: 
on the steam. The acid causes corrosio1 
which closes the leak. It is generally n 
advisable to use the acid on thin pipes a 
it may eat through them. When mendi: 
small cracks in this way, brush melte: 
paraffin around the spot where the acid 
to be applied. Besides iron and steel, th: 
acid also affects brass and bronze.—F. | 
Coombs, Randolph, Vt. 





Compass Holes in Drawing Prevented 
with Celluloid Disk 


Holes made in a drawing when using a 
compass or dividers can be prevented by 
using a small disk cut from a sheet of 
thick .celluloid. Spread rubber cement 
over one side of the disk and allow it to 
dry. Place the disk on the paper directh 
under the pivot point of the compass o: 
dividers, with the rubber-coated side down, 
to prevent it from slipping. 


Turning Large Work on a Small Lathe 


The drawing shows a tool holder used 
for turning large work on a small lathe 
not equipped with a compound rest. An 
angle plate of suitable size is bolted to the 
carriage and two pins are driven into hole 
drilled in the side of the angle plate. These 
pins, which should be. tight-fitting, hold 
the tool rigid, so that it cannot be forced 
down by the work. A U-shaped clamp i 
then screwed tight against the tool, the 
screw being driven into a tapped hole in 
the angle plate and spaced with a washer 
as shown. In this way the tool is held 
rigidly against movement in all directions 











This Low-Posi- 
_— WORK tion Tool Holder 
Makes It Pos 
sible to Turn 
Large Work on 
a Small Lathe 
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re Punctures Repaired without Cement 


‘inctures in inner tubes can be re- 
red without prepared patches or rubber 
ent. Cut a patch from an old inner 
e and pour some gasoline over the 
incture and on one side of the patch, 
ter which the gas is ignited and allowed 
burn until bubbles begin to form on 
e surface of the rubber. Then blow out 
e flame and immediately press the melt- 
d surfaces of the rubber firmly together, 
lding them in this position until cool. 
he same method applied to prepared 
itches will make them hold better, and 
the cement used with these patches is 
ually inflammable, it is not necessary 
to employ gasoline. 


Belt Dressing Consists of Tallow 
and “Neat’s-Foot” Oil 


[wo pounds of tallow and 1 Ib. of neat’s- 
foot oil, melted together and applied hot, 
make an excellent dressing for leather 
belts. It should be put on with a brush, 
and a monthly application is usually sufh- 
cient. 


File Handles from Wristpins 


A wooden plug 
driven into a wrist- 
pin snugly forms 
a file handle that 
will not split. 
Drill a small hole 
in the plug and 
drive the file tang 
into it. 


To Blue Gun Barrels 


lo blue gun barrels, take 4 oz. of sodium 
hyposulfite, 1 oz. of lead acetate, and dis- 
olve separately in 1 pt. of water, then 
mix the solutions. Clean the gun barrel 
thoroughly with a solution of lye, heat 
the mixture and apply it hot to the barrel. 
After the blue color has been brought out, 
wipe the barrel dry and polish with oil. 


@lf it is necessary to stop a machine 
when using tungsten-carbide tools, release 
the feed mechanism before starting, as 
the tools are easily broken when starting 
under a load. 
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This Stand, Made of Angle Iron and Sheet Metal, Is 
Handy for Garages 


Washing Stand for Small Parts 


For washing small parts in a shop or 
garage, a specially made washing stand, 
equipped with drainboards, will be found 
useful. The frame members are of angle 
iron riveted together, two crosspieces be- 
ing provided underneath to support a 
bucket for receiving waste. Two gal- 
vanized sheet-iron trays are fitted between 
the top members. A sliding cover for the 
trays, with a handle, may also be found 
convenient. The other end space of the 
top frame accommodates a sloping drain- 
board, also made of galvanized sheet iron 
and covered with a corrugated rubber mat. 


A Paddle for Battery Acid 


For use in storage-battery electrolyte, 
a paddle that will not deteriorate can be 
made from a piece of 
hard rubber, such as 
the side of an old bat- 
tery jar, or phono- 





LEAD TUBE ~, f 


graph record, and a 
piece of lead tubing, 
the latter being used 
as the handle. Saw 
out a piece to suitable 
size and perforate it 
with a drill, then rivet 
on the handle, which 
must be slotted to fit over the edge. The 
rivets, too, should be of lead. 
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Handling Long Work on a " 
Small Saw Is Made Easier rf Mi 
by Using This Adjustable ae . 

Roller Support 


3” DIA. WOODEN 
ROLLER ABOUT 
16” LONG 





If, ramesceew 


ia 


REDUCING 
COUPLING 


“a . PIPE 


FLANGE 


<5 ae 


SON AE 2" 114" 14" BASE 


Support for Sawing Long Planks 





For supporting long planks while ripping 
them on a small circular saw, an adjustable 
roller will be of great help. It can be made 
from a length of %-in. pipe screwed into 
a floor flange which is mounted on a 
wooden base. The top of the pipe is fitted 
with a reducing coupling which is drilled 
and tapped for a thumbscrew. A wooden 
roller, about 3 in. in diameter and 16 in. 
long, is pinned between the ends of a U- 
shaped bracket made of flat iron, to which 
a length of iron rod is attached as indi- 
cated. In use, the rod, which is slipped 
into the reducing coupling on the pipe, 
can be pulled out to the height of the saw 
table and held in this position by tighten- 
ing the thumbscrew. 


Washing the Car Differential 


Before putting in heavy summer. lubri- 
cant in your car, it is advisable to wash 
out the old grease thoroughly from the 
differential housing. This can be done by 
filling the housing up to the top drain hole 
with kerosene, after which the plug is 
replaced. Then jack up one wheel and 
run the motor in high gear for one or two 
minutes, which will have the desired ef- 
fect. It not only removes the hardened 
grease, but also bits of metal, which are 
likely to cause excessive wear in the 
gears. It is, of course, absolutely necessary 
to drain every drop of the kerosene be- 
fore refilling with new grease. 
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Solution for Removing Oil Stains 
from Machinery 


Oil stains can be removed from mac] 
ery with the following solution: Disso 
finely shaved paraffin in benzol, eq: 
parts of both being used, to make a fai 
thick mixture. Apply this to the w 
with a brush, or if the work is small, 
merse it in the solution. After allowi: 
it to stand about an hour, wipe off t 
solution and finish with a cloth 
in gasoline. 


soake 


A Stropping Block for Tools 


A strop, which will put a keen edge 
can be made by gluing an 8-i: 
length of 2-in. leather belting to a woode 
block of the same size, after which t! 
leather is thoroughly soaked with tallo 
If a fast-cutting strop is desired, rub 
powdered rottenstone with the tallow. 


tools, 


Roadside Stand Resembles Huge Frog 


Roadside restaurants of unusual desig: 
are becoming quite popular especially 
some of the western states, and have 
been found highly effective in attractin 
customers. One of these, which arrest 
everyone's attention, is shown here. [1 
resembles a mammoth with it 


irog, 








& 


This Mammoth Frog, Forming the Front of a Highway 
Restaurant, Attracts Attention of Every Motorist 


mouth, which holds the counter, wide 
open for business.—William Mallet, Santa 
Monica, Calif. 





@ When cleaning a motor of carbon, a 
tire pump will be found 
blowing the particles out of cylinders, bolt 
holes, and the like. 


convenient for 
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NI )W and then it is necessary 
or desirable to turn irregular 
ipes on the faceplate or to do 
rk between centers that would 
virtually impossible without the 
ployment of some practical 
lge, a number of which are 
en below. / 
lurning an oval is ordinarily im- % 
ible, but can be done by mount- 

the work off center. The work 
first turned round as shown in 

e upper detail of Fig. 1, the diam- 
ter being left about \% in. greater 
in the required long diameter of 

e oval. The lathe centers are 
hen offset at two points as indi-  ¢ 
ted, the distance from the true 
enter determining the shape of 
he oval. Where the work is 2 in. 
r more in diameter and the cen- 
are offset, the lathe 
ndle speed should 
ver exceed 700 r.p.m. 
the work is 3 in. or 
ore, the speed should 
reduced to 400 r.p.m., 
less. An elaboration of 
val turning is shown in 
he lower detail of Fig. 1. 
he product in this case 
practically three-sided, 
nd one application of such a turning is 
iull-length table leg, the top portion be- 
ng left square. In this instance the 
centers are located on an equilateral tri- 
ngle laid off on the end, and the vertices 
f the triangles must be in exactly the 
same position with relation to the work. 
he size of the triangles in the sketches 
exaggerated for clarity. The work can 
he counterbalanced to a considerable ex- 
tent by screwing a short piece of oak or 
maple to the square end opposite the 
heavy side of the piece. Make sure that 
ill parts are clear before starting the 
lathe. Owing to the comparatively slow 
speed, the tools must be exceptionally 
keen-edged, and the work will be left 
somewhat rough, making it necessary to 
finish by sanding. Be careful to avoid 
injury by getting your finger between the 
work and the toolrest, a danger not pres- 
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ent when work is turned 
between centers in the usual 
way. Do not sand the work 
while the lathe is running 


because of this danger and also because 


it takes off the edges. 

The next job, shown in Figs. 2 and 3, 
is the turning of a sphere. Suild up a 
block from square pieces of hardwood, 
gluing together and clamping overnight 
in a vise or cauls. Mount the block be- 
tween centers and turn to the form shown 
in Fig. 2, leaving the diameter about in. 
greater than the required size of the ball. 
Then run a groove at the center, with a 
parting tool, to 46 in. of the finished diam- 
eter. Remove the work from the lathe, 
saw off the projections, and turn out a 
cupped chuck from soft wood, as shown 
in Fig. 3. The cupped portion should be 
deep enough to receive the ball, the widest 
part of the recess being about ™e in. less 
than the rough diameter of the sphere. 
Next, with the chuck on the lathe face 
plate, push the ball into the recess with 
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Sharp Block Plane Turns Down Work of Small Diam- 
eter, Which Is Apt to “Whip” 


the groove exactly at right angles to the 
chuck face so that it can be used as a 
guide in turning. Bring up the tailstock 
and run up the cup center against the 
ball, to steady it. If care has been taken 
in truing the chuck, the lathe can be run 
at its highest speed to obtain aclean finish. 
After one half of the surface projecting 
beyond the chuck has been finished to the 
bottom of the groove, the ball is reversed 
in the chuck and the other half finished 
in the same way. Do not force the ball 
too tightly into the recess, as centrifugal 
force at high speed may split the chuck. 
A snug fit is sufficient to hold the ball. 

Fig. 4 shows a practical method of turn- 
ing bent work such as a chair leg. A 
support or counterbalance for the bent 
end of the leg is sawed from a piece of 
waste stock, the curved portion 
made of the same contour as the bend 1n 
the leg. The support is clamped to the leg 
with a small C-Clamp and is mounted with 
the centers on the axial line. 

An easy way of turning identical de- 
signs on both sides of faceplate work is 
shown in Fig. 6. The example is a wooden 
wheel with a raised hub and a round rim. 
Assuming that the wheel is to be 4 in. in 
diameter, true an improvised 
chuck on the faceplate to about 334 in. in 
diameter, and sink a recess of such 
and depth that the hub will clear it by 
about % in. 


being 


wooden 
size 


Drive a small screw in at 
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the exact center of the wood plate. T| 
mount the disk as indicated and tur: 
down, after which the work is reve 
and the other side turned down. A s 
ilar way of chucking a ring that must 
turned true on the outer and inner ed 
is shown in Fig. 7. First turn a tape: 
chuck, the diameter at the face about 
in. less than the inside diameter of 
work. With a sharp scriber mark a se: 
of guide lines, %e in. apart, while the lat 
is running. Then slip the work on 
chuck, bringing the inner face even 
one of the lines of the circumference. [D 
not force the work too tightly on t 
chuck; only a snug fit is necessary to ho 
it securely at high speed. True the insi 
of the work back to the chuck and true « 
the outer face. Then reverse the wo: 
and true the rest in the same way. [| 
the square-nosed tool for truing cuts. 

Fig. 9 shows a design to accommoda 
a clock movement, the outside bei: 
turned to the triangular shape in the sar 
way as shown in Fig. 1. A solid triangul 
piece makes a pleasing base for cand 
sticks as it is an unusual design. 

A problem occasionally encountered 
to get the circumference of a cylincd: 
turned absolutely true with the hole 
drilled in the ends, which is almost i: 
possible to do in a drill press after t! 
work has been turned. One instance 
shown in Fig. 8. The cylinder is fi 
turned between centers, the diameter b: 





° | 
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Here Is a Sanding Block That Will Prove Its Useful 
ness for Curved Parts of Turnings 

ing left slightly greater than the required 
finish dimension, care being taken to true 
the ends. The holes are then centered on 
the ends and bored to the required dept! 

Two disks larger than the work are sawed 
from 1%-in. stock and mounted on the 
faceplate, and the face of each disk is 
sunk except at the center, where a tapered 


projection is left, about 3% in. long, the 
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eter at the shoulder being slightly 
ter than the hole in the end of the 
The second disk is left on the 
plate after turning, and the cylinder 
ounted between these wooden centers 
In Fig. 10 is shown a cylinder 
en on a steel shaft and keyed with a 
to be turned true with the shaft. To 
this between centers requires the use 

, driving chuck and a cup center, both 

le of maple. A V-shaped hole, which 

es the end of the steel shaft, is turned 
the center of the chuck. The diameter 
this hole must be greater than the 
ift, which is held in place and prevented 
om turning by means of three wood 
ews equally spaced about the circum- 
rence of the chuck, the heads driven 
low the surface, as exposed screw heads 

e dangerous. The cup center is bored 

a snug fit on the opposite end of the 

aft. The driving dog or chuck is left 

1 the faceplate. 

For sanding irregular turnings, use can 
he made of the holder shown in Fig. 11. 
Cut about 50 pieces of stiff cardboard, 
each 4 by 4 in., and clamp these between 
two pieces of %-in. plywood. Make two 
ots by drilling holes for bolts to hold 
e assembly together, the bolts being 
provided with wingnuts to facilitate ad- 
justment. In use, the bolts are loosened 
nd the cardboard center section pressed 
n the curved surface to be sanded, and 
the bolts then tightened to hold the as- 
embly in this position, after which a 
piece of sandpaper is placed between the 
holder and the work, as shown in the 
center detail. A concave depression can 
be sanded out in the same way. The bolts 
must be left that the paper 
quares can adjust themselves to the con- 
tour of the work. 

When turning work of small diameter, 
as 344-in. dowel stock or the like, in lengths 
greater than 6 or 8 in., it is likely to 
whip, making accurate turning almost im- 
possible. This tendency can be effectively 
overcome by using a sharp block plane, 
as shown in Fig. 5. Be sure that the plane 
is razor-sharp, set it to take a light cut 
and hold it at a slight angle to the work 
with the heel against the toolrest. 


own. 


+1 


loose SO 


@An abrasive wheel will glaze over, if 


it is too hard or run at a high speed. 
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Cut Films Rolled in Black Paper Can Be Developed 
in Film-Pack or Plate Tanks 





Developing Cut Films in Plate 
and Film-Pack Tanks 


Cut films can be developed in either a 
plate or film-pack tank. Wrap the black 
paper that comes between the _ films, 
around them on the side not coated with 
emulsion, slip a rubber band around them, 
as shown in the left-hand detail, and place 
them in the tank. A 4 by 5-in. tank, with 
the cage removed, will hold three 5 by 7- 
in. films using this method. Fill the tank 
to the upper ring with any good tank de- 
veloper and insert the films.—P. B. Bach- 
eller, Mt. Vernon, Me. 


Renewing Valve Packing 


For repacking a large number of steam 
valves in an apartment building, a mechan- 
ic used a U- 
shaped piece 
of sheet met- 
al under the 
stem.to force 
the nut 
the packing 
by turning 
the hand- 
wheel. Before 
using this de- 
vice, it 


over 


\ 
(ricer PIECE 


wa NEW PACKING 
as 


often neces- 

sary to re- 

the 
handwheel in or- 

der to apply ver- 

tical pressure onthe nut 
to force it in place. 


move 
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FLEXIBLE METAL!" 
— 


Old Brake Drum, a Length of Pipe and Flexible Metal 
Tubing, Make a Good Garage Lamp 


A Floor Lamp for the Garage 
When 


garage, 


working on your car in the 
the difficult task of holding the 
light at the proper angle can be simplified 
by using a floor lamp as shown. It is 
made from an old brake drum, a 4-ft. 
section of 34-in. iron pipe and an 18-in. 
length of flexible metal tubing. Solder 
one end of the tubing into a coupling 
screwed to the end of the pipe, and at- 
tach a light socket to the other end. Run 
the cord through the tubifg and pipe, 
and out of a small hole drilled in the side 
of the drum. The pipe may be welded to 
the drum or attached in any other suit- 
able way. 


Holding Screws in Places That Are 
Hard to Reach 


A piece of brass tubing and a length of 
spring wire form this holder for starting 
screws in places hard to reach. With a 
hacksaw, cut a 2 or 3-in. slot down one 
side of the tubing. File a notch across the 
slot, 4 in. from the end. A length of No. 
18 music wire is slipped into the tube and 
which is laid in the slot. 

The wire can be 
permanently 
tened by 


over a screw, 


fas- 
squeez- 
ing the uncut sec- 
tion of tubing flat 
in a vise. The wire 
should project a 
short distance 
from the slotted 
end so that it can 
be pulled up when 
inserting a screw. 
In many cases it 
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will be found convenient to have the { 
tened portion bent over at right ang 
near the slotted end, as shown in the kk 
hand detail. 


Drilling Glass with a Slotted Rod 
Prevents It from Breaking 


Glass is often broken when drilling 
with a brass or copper rod and fine g: 
because the alternate raising and low: 
ing of the rod allows the grit to flow 
tween it and the glass. This trouble 
be eliminated by sawing a 
wise in the end of the rod. Grit caug 
in the slot slowly seeps out as the 
rotates. When the hole is drilled 
halfway through, reverse the glass a 
start from the other side. 


slot lengt 


Inverted Pocket on Overalls Keeps Rule 
from Being Lost 


Often a rule, pair of pliers 
or other tool slips out of - 
side pocket of 
overalls andis 
lost. This 
trouble can be 
prevented by 
sewing an in- 
verted pocket 
just above the 
regular pock- 
et, as shown 
in the draw- 
ing. Enough 
space is left 
between the 
two,as shown, 


» 


to enable the tool to be easily inserted or 
withdrawn from the pocket.—Ross Rock 
lin, Cincinnati, Ohio. 


Lining Up Conveyor-Leg Brackets 
When installing a long conveyor, it is 
usually rather difficult to line it up prop- 
erly, especially if the floor is not level. 
Angle brackets bolted to the legs will 
give the legs that do not touch the floor a 
sturdy support. First drill the angle 
brackets and bolt them to the floor. Driil 
holes through the sides of the brackets 
and in the conveyor legs, and then fill up 
the space between the brackets and legs 





POPULAR MECHANICS 


id, babbitt or concrete, using a 
ound the leg to hold the filling in 
\ form can then be made to cover 
le bracket, leg and filling. Pour 
in this form to give the end of 
a finished effect. This will in- 
he strength of the base and make 
looking job. If enough screw jacks 
iilable, each leg can be raised to 
oper level and held in place with 
or blocks until the angle brackets 
are drilled and bolted in place. 


Finishing Brass Turnings 


or bronze turnings can be given 
utiful line finish in the following 
ner: Place strips of leather between 
the-chuck jaws and the work to pre- 
marring, and run the lathe at its 
t speed. Spread oil over the surface 
2 emery cloth, and hold it against 
vork, starting at the center, and mov- 
toward the ends. Repeat this opera- 
until a rough finish appears, after 
vo over the work with No. 00 em- 
loth. While running, wipe the work 
soft cloth. Then spread oil over 
he surface and finish the lining with fine 
ch emery paper, using a soft cloth 
remove dirt and add luster. 


Farm Gate with Counterweight 
Relieves Strain on Post 


providing a higher post than is cus- 

ily used to hold the hinged end of a 

and pivoting a crosspiece with a 
nterweight to the post, the free end of 
crosspiece being linked to the gate 
hown, the strain on the post is re- 
ed and opening of the gate is easier. 








Lifting Heavy Gates Made Easy and Strain on 
Relieved by Using a Counterweight 
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Table with Cutting Strips and Stop Facilitates Quick 
Cutting of Drafting Paper to Any Size 
Cutting Drafting Paper Quickly 
on a Slotted Table 


Drafting paper can be cut off squarely 
by providing two strips of flat metal on 
the table top so that a knife edge can be 
run between them as shown. This will be 
found a timesaving method in schools and 
commercial drafting studios. A groove 
of sufficient width and depth is cut to 
receive the strips so that they will be flush 
with the surface of the bench top. Coun- 
tersunk holes are drilled through the strips 
and flat-head wood screws used to hold 
them in place. In order to measure off 
required widths of paper quickly, use is 
made of a flat-metal stop, bent over at 
right angles at both ends to fit the bench, 
and provided with a thumbscrew so that 
it can be fastened at any point along the 
edge of the table, which is graduated to 
form a measuring rule—E. G. Asker, 
Sarnia, Can. 


Auto Starter Used for Buffer 


As a substitute for a motor, a western 
automobile shop uses an auto-starting 
motor to operate a buffer for tire repairs. 
Battery and switch are under the work- 
bench, and the self-starter is fitted with 
a rotary buffing wheel. The buffer is 
started by pressing a foot switch, saving 
the trouble of going to a wall switch. 

@ About 150 Ib. nitrate of soda to the 
acre will kill moss on meadow land. 
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© The Architects’ Small House Service Bureau Plan 5-F-14 


I _- RE is a straightforward house with 


out pretense or elaboration; yet so 














finely balanced are all the larger things, 
and so well proportioned the smaller de- 
tails, that real charm has been achieved. 
Its fine character is the result of well- 
studied proportions and harmony of de- 
tails. The cost of these things is small in 
comparison with the higher resale value 
they bring to the property, and the in 
creased satisfaction they afford the owner. 

For its dimensions, the house is really 
commodious, for it has been planned to 





eliminate waste space. Comfort and con- 
venience have been the aim. In the living 
room, space has been saved by turning 
the stairway directly into the room. With 
the fireplace at one side and the stairway 
at the other, the room becomes an un- 
usually interesting one. A French door 
at one side leads to the open porch. 

In the plan a prospective wing is shown 
at the right of the main mass of the house, 
indicating how the house may be extended to include a downstairs bedroom and bat 
or perhaps a sun porch. In the second story there are two substantial bedrooms, ea 
with an excellent closet. The corners of the bedrooms are encroached upon by t! 
roof only to a slight extent. 
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The Architects’ Small House Service Bureau of the United States, Inc., was formed to furnish a com- 
plete and dependable small-house plan service at moderate cost. For information regarding the blueprints 
and specifications address the bureau at 1200 Second avenue, South, in Minneapolis, Minn., from which 
also a booklet, containing twenty-seven selected small-house plans, may be had for the price of 10 cents. 
The bureau is under the control of the American Institute of Architects. 














